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PREFACE. 







Geology, Hin^Mogyand Chemistry^ have been long reoogaized In their relation to Mining, Metallorgy, and 
some other of the usefoi arts, but^ it is comparatiYely of reoent data that these 8cience%|ftye been applied, 
systematically and extensively, to theiadYancement of agricnltore ind the arts of civilisation. ^ ^ 

Men there were, it is tnie, who ooltiYate^ these ^ienoes, and whose labors were published for iW ptiblic 
good — the journals and transactions of associations for the proa^iion of science, haye-^fanuohed those, to 
whom thgy Were aooessable, a vast luiqpnt of feformaHin applicablji to the common &ffi^ of life. But little 
more than twenty years have elafi|f2'«nce the firdi oilMpt was mijlle )l|^«ny OoyenoHMl cause a syste- 
matic Geological Survey to be tfiii If compet«tt|^ persons, for the purpose of collecting ^^WGo a body, for the «^ 
express use of -the people, a correct knowledge of ihd facts derived from science; in relation to the resources of i!^ 
the territory which they inliabitk^.^fprth Carolina* has the merit of liaving commenced the work; and, in ''. |f 
1826, a Beport upon the Geolo^IW and Slineralo^cal Survey of South Carolina, made by order of the Legis- , 
lature, was presented by Mr. Lardner Vanuxem. Since Uiat time, th^ example of these States has been ^m 
followetf^y nearly all the others, so that we have now embodied, in a series of reports, a mass of information ^^ 
00 the Geology and industorial resources of the United States, as gratifying to the friends of science as it is 
useful to the t>eople at large. * , 

The Survey, of which the result is contained in the following pages, ui due to a movement altogether agricul- 
tural. A survey of the State had been long ahd ably advocated by the late B. W. Boper, IBsq. CMuunni|^^)^ 
the Committee on Agriculture ; and, in 1 842, an Agricultural Survey of the Stale was ordered by the Legis- 
lature, and Edmund Buffin, Esq. of Virginia, whose name )ind writings are identified with the agriculture of 
the country, was called to conduct the survey, by Gov. Hammond. After a year of arduous labor, it the 
development of the agricultural resources of the State, the result of which is found ii^ hift excellent report, ^ 

Mr. Buffin resigned, and I had the hftor of receiving a commission from Gov. Hammond, U> succeed hjp in • 
conducting the survey. * »•, • .. ' 

It is difficult, if' not impossible, to separate an A|jRbult)iral from a Geolo^cal Survey — for the'scieBce of 
Agriculture is a combination of all the natural sciendll and whoever examines Ifr. Buffin's Agripultuial Beport^ 

* I stated in my first annual Report, on the authority* of Mr. Vanuxem's report, that Souil Carolina m^ the^bii move- 
ment. This, I hare since learned, was a mistake. 
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must be struck wiUi the amount of Geological ugbnnation it oontaius, particularly jui relat«9 to .the Tertiary 
formation of the State. 

In the renewal of my commission, by his Excellency, Got. Aiken, in 1844, I was directed tomafaia 
Geological and Agricultural Survey of the^tate. Such a surrey, as it is at present to be understood, includes 
ihe following objects. 

1. The determination and dea^Etption of the yarious minerals and rocks of the State. 

2. Their examination as to extent and relation to each other in their order of superposition, as well as their 
influence upon the physical f^fttores of the State. 

3. The discovery of metallic veins, and beds of other useful substances, such as lime, rock, marl, &c. that 
they may contain. 

4. The relations of 4.he rocks to soils, and their chemical examination, to a certain extent. 

5. The pointing out of such improvements in mining and metallurgy, as may be thought useful to those 
engaged in thoQ^ operations. 

While the Natural Sciences form so limited a portion of the systems of instruction in our schools, there will 
always be difficulty in presenting to the minds of the mass of the people information derived from these 
•ciences. Hence, we constantly hear the objection made to Geological and Agricultural Reports, that they 
"are too scientific," which only, generally, means that words have been used that are not understood. Now if 
we speak at all of the constitution of plants, or of rocks, we must use such words as Hydrogen, Oxygen and 
Carbonic acid— Gneiss, Mica and Hornblende ; nor could any degree of circumlocution obviate the difficulty. 
Every profession and even every trade has terms technical to itself, yet no one objects to them on this account. 
No one finds fault with the art of the miller because he uses such terms as ink, headstock and hopper, although 
they .are quite as unintelligible as any scientific terms could be to persons who have paid little or no attention 
to the subject. I never heard that the long name morus multicaulis offered any impediment to the introduc- 
tion of ihat plant, nor does it, at present, produce any difficulty or ambiguity. 

Geology proper, however, has but few technical terms, and these are explained in the brief sketoh of the 
science prefixed to this Report ; I know of no other means of obviating the difficulty oompbuned of; when new 

jf^^kibjects are presented they must haye names ; and to bring every thing down to our previous know^6dga, would 

f^^Tjt0^ ^^ Olid ^ ^ progress. 

t^ It is always pleasant to acknowledge the labors of those who have preceded us, and who have aided in the 

removal of the difficulties, inseparable from the first steps, in geological investigations. In the Cabinet of the 
South Carolina College, an excellent collection of the minerals of the Stfite wUl be found, which were collected 

• by Mr. Yanuxem in 1826. . ' . 
A list, and an account of the distribution of these minerals, I have appended, taken from Mills' Statistics, 

where the substance of his report was published*'*' 

He also published a paper on the Tertiary and Cretaceous formations of the State,t and was the first to 
notice the Post Pliocene of Charleston. 

In 1832, Mr. Conrad examined the Tertiary of the Cooper and Santee rivers, and determined the existence 
%f the middle Tertiary, from some fossils discovered by the late Stephen Elliott, Esq. 

Hr. Lyell has gone over the Eocene of "the State, and the results of his observations have appeared in the 
t JouBial of the Geological Society of London, and in Silliman's Journal. 

Before Mr. Rufin's Report, there had been but little published in relation to the economic value and extent 

^ of the beds of the Tertiary. The existence of the middle Tertiary was barely known, from the inference alluded 

« to; drawn by Mr. Conrad from a few fossils, said to be from '^ below the junction of the Watoree and Congaree 

}t^ rivers.*''^^ He pointed out in his Report, localities of this fdrmation, in Darlington and on Gooee Creek ; and in 

an appendix to my annual Report, he mentions others on Lynch's Creek, and on Waccamaw river ; so that it 

• Aopendix. 

t JoSrnal Academy of Nebmd Sciences, 'Philadelphia. 
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is to his labors we, are nuMMndebted for an a^oiurate knowledge of this part ef the Gkology of the State.* 

Some of the Post PUooene localities, neilT^harleston,. were diSQoyere<]^ by. i*rof. L. B. Gibbes; the first 
ILlI) of any extent, of the fossils of that formation, was prepareA by him, and published vt Mr. Ru^'s 
Report. ' . , , ' ^ ' 

I have also tq acknowledge numeroos other obligations to the cultivators of science uoTthis State. 

To Ihr. R. W. Gibbef I am indebted for many favord, besides his unabotediftttention to the best interests of 
the Survey from its commencement to its close. 
'^ To Dr. Henry, I owe the opportunity of consulting the numerous rare scientifiip works in the Library of the 
South Carolina College. I am^ under similar obligations to Dr., Ellet, to whose liberality I also owe many 
useful hints, and much valuable information. 

Fbr acces% at all times, to his fine collection of recent and fossil shells, and the most liberal use of his 
Library, containing many valuable and rare conohological works, I am upder obligation to Dr. Edtnund 
Ravenel,«of Charleston, who alsD liberally communicated to me the result of his observations on- the Geology 
of the State. . * 

To Prof Gibbes, of the Charleston College, my thanks are due, for assistance in comparing recent and 
fossil shells, but most of all, for preparing for this Report, a synopsis of the Fauna of the State. 

I have also to acknowledge numerous favors received from Dr. Hume, of the Military Academy. 

For the means of completing the geological section of the State, I am indebted to the politeness of Major 
Colcock, who placed in my hands a valuable collection of Reports and Field-notes of Rail Road Surveys of 
the State. ' 

For a fine collection of Post Pliocene fossils, I am indebted to Dr. Burden, of John's Isljmd. 

From Dr. Barratt, of Abbeville, I received very import(|iit assistance in my investigations in Orangeburg, 
Barnwell and Beaufort Distiicts. I am also indebted to htm for the means of comparing the fossils of the 
Burrstone with those of Claiborne, Ala. as well as for many other favors. 

To the highly intelligent Secretary of the Black Oak Agricultural Society, I owe the communication of a 
fine sui^itf.eorals and other fossils from the Eocene of Cooper Tiver. 

It wo«ld be impossible, if it were necessary, for me to separate my own labors from those of F. S. Holme%1 
Esq. both on the Ashley and in the Post Pliocene of the State. His fine and valuable coUectioA of fossils 
were placed at my disposal, and I have used it.without reserve; it is chiefly through his labors that the Ashley 
has already become noted for its oiganic remains. 

Of the kindness and hospitality with which I was everywhere received, which cannot soon be forgotten, and of 
which it is impossible to think without feelings of gratitude, I can only speak in general terms; for such favors, 
and for the interest, on all occasions, taken in my pursuits, it only remains for me to return my sincere, heart- 
felt thanka 

M. TUOMEY, 
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OP THE GEOLOGICAL MAP. 

Of the map annexed to this Report, I desire to say oi|e word in explanation. It is obvious, in the natnte of 
the case, that absolute accuracy is not 4o be expected. For instance, I have taken special pains in noting the 
trap dykes of the State, yet I am conscious that^ in numerous cases, they are not acouri^ly located ; for it 
often happened thtft &ey were observed where there were no points of reference to the map. In the uppei^ 

* Perhaps this is not an improper place for me to assume an error into which I led Mr. Ruffin. The external characters of 
the silicious bed of the Burrstone, together with the existence in it of some polythalamia, derived from the calcareous beds, where 
they are common, which! took for infusoria, led me to refi:r it to the infusonal beds ) and it is so state^in Mr. Ruffin's Report. 
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pttt of .the State, the roads have been so altered, and 'lo many tew ones ooDBtmeled, that there often is bat 
little agreement between them and thoie-on the map. Tery many other Bovroes of diffienlty oonld b^niention- 
ed, bnt they will ooonr to every one, and will serve to explain any discrepancies that may be observed. . ^ 

ThQ geological section ia cohstmcted, as &r as Colombia and Aiken, from the Rail Road grjides piAUAed 
in the report of the President, and the rest of the distance to Saluda Gap from Haj. Colcock's notes. 

The horizontal^ and vertical scales are, necessarily, different, and may be ascertaSj^ed by eompanng the 
distance from Charleston to Uie Saluda Gbp with the height of 'that iponntain. # 
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POSTSCRIPT. 

While the repqrt was {>as8ing ihrcmgh the press, A. S. Johndton, Esq. informed me that the Committee on 
publicatipn had deddeA. that the plates, ccmtaining figures of the fossils of the State, which were to haMl 
a^eompanied it, were not essential, and they are, therefore, omitted. " * 
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CHAI*TER I. 



Objects of Geologiccd Sdefice^ — Descriptive Geology. — Practicai Gedogy. — Qm^fOfiHrni of. rocks, 
Utistratijted rocks ^ — Granitic mid Basaltic rocks. 

The objects contemplated by th6 science of Geology may be convemen^tly. distributed under two 
heads^:-DesCriptive'and Practical Geology. Descripttve (Seofe^v i^^lpd^P' Ijt^ fect9'.deaved«fn)m 
the examihaticfn and study of the various appearances pr^t^te^ Uy ltb<9 $arth% crusty the materials 
of which it is formed, the' manner in vhich these materials are Arranged, .whether diqwsed in crys-. 
taline masses, or in beds .an<ji strata, ,the^©rder of succession observed in these beds and stra^ta, 
the study of the organic remains which they .may enclose, and their ccanparison with the hving 
forms of the present period. It investigates and, explains the causes at present in operation, as well 
as those disturbing forces which have acted in past times — which hav€J resulted in the present form 
and appearance of the earth's crust. • . : , * ' , ' 

Practicai G^eology, on the other hand, haaiforits objects the application to the ordinary affairs of 
life, of'tho. knowledge that may have been thus acquired .by a careful study of the phehomena 
exhibited jn the earth's, structure, and of tbe% general laws which have governed these phenomena. 

It applies, this knowledge to the. discovery of substances Hjseful in the arts, such as minerals and 
ores, and thus it directs the practical pursuits of the miner. ^ . , 

To the engineer 'it exhibits the character, of ,th^ country where his operations liiay be carried 'on; 
and often enables'^hixi]^ to^ anticipate the difficulties to be encoimtered, Arising from geological iStruc* 
lure ; while to both engineer and architect it may render, important aid in the selectioii of proper 
materials for construction. , ' 

To the.agricultusist it points out Jthe grigin dnd character of soils, and their relations, to the rocks 
from which thBy are derived; and in this manner Practical Geology forms, in a great measure, the. 
basis of agricultural science. " ^ - 

DpSdRIPTIVE GEOLOGY. . , ~ 

• • • \ 

It, is probable that our actual kno^wledge of the earths crust extends to a depth, of fifteen mileis, 
indliiSing the tops of the highest mountain^ Sixteen substances, usually considered simple, pon- 
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stitute the greater -portion of the materials included in this thickness. Of these, eight are non- 
metallic substances : 



Oxygen, 
Hydrogen, 



Nitrogen. 
Carbon, 



Sulphur, 
Chlorine, 



Fluorine. 
Phosphonis. 



JSixare metallic bases of the alkalies and earths : 



Potassium, 
Sodium, 



Magnesium, 
Oftlcium. 



- •. ■ Silicium 

Aluminium, 

And two are metallic Oxides : . 

Iron, I Mangdnese. 

Such is the chemical relation existing between these Substances, that, with a few exceptions, they 
rarely occur in nature in their simple and uncombined.sts^te. Oxygen, for instance, by its chemical 
union with, the bases of the alkalies and earths, and with Hydr(^en and Carbon, produces the well 
known substances. Silica, Alumina, Potash, Soda, Magnesia, Lime, Water, and Carbonic Acid. — 
These again, fey their combination with each other, give rise to a few minerals, which, by their 
aggregation, make up by far the- greater portion of all rocks. Thus, 

Silica alone forms .-' - Q^uartz; 

Silica, alumina, potash, or soda, form • - - • Feldspar; " 

Silica, alumina^ potash and iron, ----- Mica; 

Silica, magnesia and iron, - - - - - - Talc; 

Silica, magnesia, lime, alumina and iron, - - * - Hornblende ; 

Silica, alumina, lime and iron, - - - - . - Afgillit^ ; 
• * Lime and carbonic acid, - - - - - - Limejstone. 

Numerous other minerals are found embedded in rocks, and entering into their composition ; but 
of the mass, they genially form but a small proportion, compared with these. 

The first object of the student of Geology should, of course, be to make himself acquainted with 
these minerals ; and although it is not easy to give correct ideas of minerals by mere ordinary 
description, yet these are so widely distributed, so abundant, and so easily recognized, that they 
. offer but little difficulty. ^ . • • . 

Qwoirte, which in this Stdt^is callfed white flint, is readily known by its glassy appearance, 
uneven fracture, and great hardness. It presents a Variety of colors, arid is esteemed for gems, 
under the names of amethyst, agate, corn^ian. Sec. It constituted nearly one half thd mass of all 
known rocks. 

Feldspar is distinguished from* quartz by. its infejior hki^nessand its distinct cleavage. It has a 
high lustre, is ^generally semi-opaque, and is of a white gray or flesh color. It constitutes nearly 
one-tenth of the earth's crust. • ' 

Mica is known by the thin elastic plates into which it is readily divided. Its bright shinmg 
tnetialliciXustre' is a fruitful Source of disappointment to unskilful seaixihers after gojd and silver. It 
is called," in tiais cc^ntry, isinglass. . . 

Talc is quite soft and greasy to the touch. From mica, which it sometinies resembles, it is dis- 
' tinguisheci by the want of elasticity, and. by its unctuQus toudi. It is sometimes known by the name 
of Frtoch chalk : its colors are white 'andgreen. 

Hornblende^ \x\. its most ceiotnon fonn, presents a confused crystaline structure, and dailc green 
color, amm)aching..blaclk; The ibcks /imposed of this mineral are ^^ceedingly tough, and yield 
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with difficulty to the* hammer — a fact known to the Aborigines of the country, who tiaed them as 
the prinoipal material in the construction of their tomahawl^s and other instruments requiring' much 
strength. , ' • . . . 

ArgWUej which is rather a rock than a simple mineral, is well known on account of its , exten- 
sive use as copimon writing slate. * It hfes a :ftne texture, an earthy fracture, and present^ many 
shades of color^^uch as^ blaclc, grey, red and purplei. Alumina, its principal ingrodieat, next to 
silica^ i3 the most widely diffused substance. ' • * ' 

Limestone is best known in the numerous varieties of marble. It is sometimes crjrstalized, and is 
then called calcite, or calc-spar. It- is softer than feldspar; and may be readily scratched. It is elisily 
distinguished by the effervescence pFoduced by the apjpUcation of an acid. It is more abundant in 
the newer rocks, and constitutes about one-seventh of the rpck§ of our gtobe. • . *- 

If attention be now directed to the minemhmasjses or- rocks made ^ip of these. simpfe mihefals, 

and which constitute the eatth*s crust, «o far as man has, penetrated, it will be seen that they are 

disposed in beds or layers, piled up, one uppn another, iir the *ibanner in which ihatter would be 

depositc^l Which was once 'held in suspension in watery or else .-they occur* in niasses of tfniform 

structure and! appearance, and without any traces of those- beds or plan^ that would indicate a 

mechanical origin. And ^thus we have a very natural division of rocks, into two great classes^— 

Stratified mii Unstreaified fOcVjL .* . ' ' " ' .' 

• .'#•' ' ■ . ' • *• 

"UnstraI'Ifibd Rociks. 

The ejcamination cJf this class of rocESf will nOJ proceed faj* before it is seen that it is composed 
of two groups, varying widely ip structure aM. external appieafrahce. T^e^ one consisting of cirys- 
• taline rOcks, in' which each of the componeilf minerals presents the appearance of crystalization, 
independent of thp 'mass. They underlie the stratified rocks, or aife puslied up through them,, and 
m&y, therefore, be regarded as the foundation, or , fraine-work,' bf the earth's crust. The rocks 
composing the other group occupy a less impbrttot place, generally only filling the cracks and 
fissures in other rocks, or spread out over their surface, wfiere they Ifreguently assimxe regular form^ 
These two groups or clasSses of rocks may lie desijrnated as the granitic and .the bdsdlttc rocks. * 

Granitip kRoCKS. . 4 , ' ^' 

Common granite, xfhich is an aggregate of quartz, feldspar and mica, is the tjrpe of this class of 
rocks. It is either coarse or-fluQ, generally, depending -upon the quantity of the' feldspar. • Jts colors, 
which ard also much in£lueQced by that mineral, are wiiite,'gray, or red.. Its componetU: minerals 
appear aggregated promiscuously, knd sometimes as if the. mica and feldspar were jembedded in ia 
quartz l>a8e^ The ease with ^which graivife splits in t^o directions^ when quarried by a'skilfiit 
workman, .is due to the coincidence of the* cleavage planes of the 'felspar with those of the bk)olc» 
split but.^ Fractures or seams Qf conaicfeiabfe ^eg^tent, are<)ften -seen in granite — ^hot iU)frequently 
dividing it into cubical blocks ; but these are the effecls tuf a differentx^use. v ' ' 

Granite ha3 various name3, derived fVom the different .proportions and mode of aggregation of its 
constituent numerals : /i|; is- called micaoeaus^ feUspdUhk, or tpMrtzose, as iMca, feldsfiar, or qumrtz 
may predominate. . '.• ; '-. .' • "'* • • 

. Parphfritic^ grifmte tifts the feldepar disBeminated through the whole4n large cryMals^ which' are 
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often of a different color from tfie rest ci the mass, and h^ioe the striking appearance of some ¥atie- 
tiesof ibis rock. *',•.,' 

Graphic granite is composed of a base of feldspar, traversed by variously shaped plates of quartz. 
When this^ rock^ is fractured in certain directions' it presents the appearance^ of ceVtain alphabetic 
characters. . * • * 

Albite granite. When felspar contains spda instead of potash it is called albite. When this 
mineral takes the place of common feldspar in granite, the rock is whiter but less durable than the 
coiimioh variety. . • * 

Other minerals, such as liornblende, chlorite, talc, &q. often replace the ordinary constituents of 
granite. Where hornblende takes the place of the mica the rock is cMed' Syenite, and when mfea 
is also present with the hornblende it is called Syenitic granite. 

Prfftogirie. This term is applied to. those vari^ies of granite in which chlorite, talc, or steatite 
takes -the place- of mica. 

Granite lis very widely distribiiled, being found in all parts of the known world. It rises in eribr- 
mpus maspes, forming mqunuin peaks, and it is also found penetrating other rocks, in the 'form aS 
veins. -It every where underlies the older .stratified rocks, and hence, in common with these, it has 
received the name Primary, on the supposition that it was the oldest or first formed, rock. It is 
now, however, well understood to belong to various geological periods : for besides forming th^ great 
foundation of the earth, it is found piercmg and suppiimposed upon strata of very modern date. 
This, however, has nothing to do with the origin of granite — ^it simply' proves that the materials of 
which it is composed were in a fluid state ; that in, this form the mas$ was . erupted or- forced up- 
wards through the other rocks^ even 'as late as the commencement of the Tertiary period, where it 
was consoUdatiBd^producjng a granite iri all respects as characteristic as. that fotand beneath the old- 
est stratified rocks. Granitic y^ns are al$o seen to intersect granitp. The. apparent inconsistency 
of applying the term primitive or primary to a rock formed at so many and at such recent- periods, 
induced Mr. Lyell to substitute the term Hypogene (formed beneath,) for that name. ll^heXetm 
Primary, However, is so well understood, and in such common use, that but little adyantpgc will 
arise from the change, particularly if we bear in mind the facts, just stated. '. 

Basaltic Rocks and Porphyries. 

These rocks are far more limited in extent tHaii the preceding ; instead of forming the base or 
frame- work of the earth's crust, they occur rather in the fonn of dykes and^! veins, and appear to 
have been forced upwards through rents and fissiues in the su^rincumbent rocks. They are, how- 
ever, widely distributed, and sometimes occupy considerable space. Basaltic rocks have been desig- 
nated by the names oi whin, trap, greenstone^ clinkstone, and 'amy^dnloid^ In general, Ihey are 
mora homogenequs in appearance, if we except th^ emjbedded minerals which they contain, and 
rarely present a crystaline structure like granite: Their color i^ a greyish blade, approaching green. 
A remarkable diffeicenoe between these rooks and ^anite fconsists in the greater abundance of lime, 
which is owing to the prevalence of hornblende in all th^ basaltic jocks. 

They occur in* veins or dykes in tabular masses, as if spread oijt over the surface by overflowing. 

Basalt and trap oiten occur in beds bompos6d of a series of 'vertical columns, exhibiting a struc- 
ture- apparently thte result of crystaline forces.; the sides presen|:ed by these columns vary in number 
from three to nine.' This structure is not properly crystaline, brrt the efiisct of cooling aftfer fusion, 
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and the consequent contraction, the fixtures prpbably taking, thedirectiou of the cleavage planes Of 
some of the constituent minerals. • * • . 

These columns often present a jbinted structure, the result of cleavage parallel wiUi the base, 
which is doubtless 4ue to the same cause* . ' 

Fingal's Cave ani the Giant's Causeway are well known and magnificent examples of columnar 
basalt Numerous localities of trap o<;cur in the upper districts pf South Carolina. 

Grreenstane is composed of feldspar and hornblende. It is granular, and sometimes the crystals 
of its component minerals may be distinguished. The hornblende generally predominates, and im- 
parts its characteristic gr«en color to the mass. 

Amygdaloid. This name is applied to those varieties of trap or basalt having vesicular cavities 
filled with kernel shaped minerals. It is probable that the materials composing the minerals found 
access to these, cavities by the percolation of the water holding them in solution. The absence of ' 
those silicious minerals which abound in the gmnitic rocks is a remarkable feature in the rocks of 
this .class. • * ' . •' 

Eurite is, for the most part, composed of compact feldspar: its color is white or grey. It occurs 
in South Carolina in the fc&rm of vein® or dykes. • \ 

Pwrphyry. This name was at- first applied to a certain class of stone's jsuSdeptible of a polish, 
and characterize by a red color. But it is now restricted to rocks having a compact base, generally 
of feldspar, hoirn^tone or tslaystone, with crystals or grains of .some#other mineral scattered through 
the mass. These- crystals or grains^are very frequently common- feldspar of various colors. • 

Igneous rocks. The unstratified rocks* thus briefly described are often designated by the name 
of igneous rocks, * .- . 

Speculations upon the form in wl)ich the materials composing our planet first came from* the 
hands* of the Creator, fivoiikf be evidently beyond the limits of this introduction. Vet there is some- 
thing as beautiful as it is jsimple in the thought that these materials once existed in a gaseous state; 
that condensation took place, and a consequent, evtiiutioh of heat sufficient to fuse the solid substan- 
ces resulting from condensation; that this molten raauss, cool&g down by slow radiation,. produced* 
the unstratified rocks. There is in this simple process so much in unison with the simplicity and 
unity of those cajises.in nature which are constantly produciiig the most stupendous eflfects, that 
the. mind rests upon it with pleasure; • • 

Whether the solid materials of our gtobe^existed- originally in th6 gaseous state oj not^ we have 
abundant evidence that the state which pre-existed the consdidation of the unstratifie^ rocks was 
that of fusion. For they have altered the rocks t^oughyrhich they pa^s in a manner quite analo- 
gous to the akeration that would take place on contact with intensely heated matter. They. have 
been imitated or reproduced artificially by fusion. Trap rocks can scarcely be distinguished from 
the moiten pi:odut5ts of modeirat volcanoes; Where there is, any marked^difference it is owing to the 
fact that trap rocks have cooled slowly tmder great pressure, whilst the la,vas of modern volcanoes 
have be.en ejected in the open air. The increase' of temperature which is observed as we descend 
bek)W the' sui face, and which. amounts to 1°. Par.. for every 46 feet of deptb, as well as the exist- 
ence of thermal springs, seems to point-to k sotftce of hea^ beneath the earth's surface, even at the 
present day. » ^ ' ' . . ' 

It is. impossible to examine the relation of trap xocks to the sedfmentary deposits without comings 
' 2 
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to the conclusion that they had an igneous origin. Chalk is converted into crystalline marble, and 
bituminous coal into anthracite, when they come in contact with trap dykes. In Chesterfield Dis- 
trict a trap dyke passes through the new red sandstone, baking it at the points of conta^ so that it 
can scarcely be distinguished from over-burned bricks. 



CHAPTER IL 

Stratified Rocks. — Stratification, — Joints, — Slaty Cleavage. — Primary Stratified Rocks. — Fbrmth 
tions. — Systems.— rSeries and Periods. — Qneiss. — Hornblende Slate. — lAme rock. — Mica Slate. — 
Quariz rock. — TcUcose Slate. — Chlorite Slate. — Clay Slate. — Relation of Igneous and MBiofmor- 
phic Rocks. ^^ Volcanoes and Earthquakes. — Dip.— Strike. — Outcrop. — MeiaUiferous VeinM. — 
Faults. 

It has been already stated that the, stratified rocks consist of t tabular masses or layers, called' beds 
or strata, of mineral substani^es piled up one upon the other. The analogy existing between these 
strata and sedimentary accumulations known to result from the deposit of matters held in suspen- 
sion in water, has given rise to the names aqueous or sedimentary, by which they are sometimes 
designated. • ' 

The term bed is often applied to a subordinate or irregular layer, interposed between the "strata. 
And a seam is a thin layer disposed beiween strata or beds. 

' StraHfication, Joints^ Slaty Cleavage. — The paraltel planes' which divide aqueous deposits into 
lamlnsB or layers of various thickness, and which are the result of deposition from water, are 
caUed planes of istratifioafeion, or bedding planes.^ . 

They afford useful indications to the Geologist of the circumstances under which rocks were 
deposited. The mud and silicious matter found on th(^ banks of rivers, deposited by freshets, which 
divide readily into thin leaves, offer a good illustration of this structure. Besides these, there are 
other .divisional planes,' quite different from these. They are called joints, and are common to both 
stratified and Unstratified rocks. They are generally fissures, extending frequently to a consider- 
able distance, both vertically and horizontally, dividing rocks into forms more or less tegulfir. The 
parallelism which they often observe is very remarkable. When they cross each other, which is 
Ccequently the case, they divide the rocks into rhcmiboidal masses, adding much 'to their value as 
building materials. - 

These joints are thought to be the result of mechanical force, produced by contraction and S^ 
forces, during the consolidation of tht; rocks. On Horse Creek, at Vaucluse, fine ^xainples 61 hoB 
structure may be seen, and at various places on Steven's Creek. *^. : 

^ Slaty (Ravage differs both from stratification and joints. It is most conspicuous in day slates, 

* * j Ijich owe their: value in the arts to this structure. The planes in which common roofing slate 
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splits are due to slaty clei^vage, and have no coni^ectiiDn with those partings cftlled planes of strati- 
fication, but, on the contrary, often make a, considerable angl^ with them. 

It is nqlLnlways easy to^distinguish- these structu^s* frop[i oach other, an^ yet it is quite important . 
to be able to do sowlkcks baving jointed stricture hare no t^idency to split in lines parallel T^ith 
the joints, and in tms manner jointed structure may be dl^nguished from cleavage. 

In hand specimens it is difficult, if not impossibly to distinguish cleavage planes from those of 
stratification; but when the rock is examined in.j^ftoe, thfer^ wiQ generally be found a layer or 
bed presenting a d?fieJ:ent mineral composition of color, .which will be seen to eross the cleavage 
planes, thus indicating the plane upon which it was deposited, or the.true plane of stratification^ 

The cause of cleavage is obscure, butitjs supposed to re^lt from, the tendency of the simple 
component substances of the rock to arrange themselves in crystaline forms,* at a time when the semi- 
fluid st^te of the massrpermitted a certaitt degree of mption among its particles.- Jte-arrangemient 
of the molecules of matter s^ems, howevei^ to t^ke place, even when thfe mass is in no degree .fluid. 
The crystaline structure which metals assume under .particular circumstances, is illustrated in the 
axles of rail-road tears lofig^ 'in use ; and J have found fossil shells on the coast of Horiry , Diistrict, 
where the passage of the ordinary structure of the shell into calfe-spar may be traced. The sketch. 
Fig. 1, will exhibit these structures better tjianmsuiy^words. . • ** ;.t* 

Fig. 1. . ' 




The dark lines itepresentthe planes of stratification, the^ lined crossing these, joints, and the short, 
vertical lines exhibit cleavage pUneiB. ' ., 



Primary Statifted Rocks. 

The lowest of the stratified rocks — th6se whkih contain no organic remains— are included under 
this name. They are gneiss^ hornblende^late^ mica-sMe, tdlcose-slate, and clay-slate. 

In^inineral composition these rcpks are very dissimilar, but* they agree ' in some, very important 
points. They comprehend Vast beds or accumulations of sedimentary matter — such as^might be 
derived from the preceding rocks^by abrasion and other causes, and differ from recent sedimentary 
ifocks, in.ftieir crystaline structura,^in containing no distinct ftagments of pthet rocks^apd in the 
entire ai)sence.of any remains of organic bodies. " .* • > > ' 

% Their crystaUne stmctttre is Supposed to result frcwm a degree of subteiranfean- heat, which, 
jd^kmgh intense, did not destroy the Ikies of stratification or beddinjg, which they recrived at the 
time of their depositioh. Such a degree oflieat can readily be supposed ft) result from contact with 
the underlying, intently heated granite. The alterations, both iii texture and appeattoce, produced 
by this cause, have suggested, for these^ the name of, metamorphic.rocks. 
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The absence of organic remains observed in the metamorphic rocks, could only ari$6.from one of 
three causes : 1. That they were deposited brfpre the appearance of.euher animate X)j vegetables 
on the earth. 2. That their deposition took place under circumstigincas unfavorable to the preserva- 
tion of organic remains. 3. Or, if they ever did contain such remains, every trace of them has 
been obliterated by the high temperature to which they have been subjected during their.con^oli- 
dation. ' ' 

Still we must 'not be too hasty In conchiding that, because no organic remains are found, no 
organized beings existed at the time of the deposition of the rocks. Prof. Forbes has shown, in a 
report made to tfie British Association, on the distribution of the-Mu^hisca and Radiata,. that at a 
depth estimated at 300 fathoms, and which he calls the zero of life, all animals cease tor exist. 

The passage of the metamorphic rocks into the oldest fossihferous strata, is so: gradual, that it is 
often difficult, if not impossible, to distinguish one from the other ; ^-so that it is probabfcthat some, 
at least, of the metamorphic rocks did once contain organic remains, etery trace of which has disap- 
peared. The chemical constitution of metamorphic limestones leads, also- to this •conclufdon. It is, 
however, highly probable, from the gradation apparent in the order of creation, as unfolded by the 
monuments preserved in th^ fossiliferous rocks, that .the beginning of* life, on .oitr pljinet, wae not 
far removed from the period of deposition of the nfewer metamorphic rocks^. ;' 

,. Formations, Systems, Series or Periods. 

Groups of strata, having some common characteristics, are often united under the tetm Formation^ 
as "Eocene and Miocene formations." Several formations, may again.be united under the more 
comprehensive term System, as wheri we speak of the " Carboniferous system," which. includes the 
coal formation, and^ numcrotis strata, of lime-rock . and sandstone. A still higher generalization 
includes a number of systems uudet the*- name of Period or /Sferies— thus we have the. "Secondary 
and Tertiary Series or PeriddsP * » 

The formations composing the metamorphic .?p(5ks have no invariable ordeyr of superposit\eto, 
although thfey generally overlie each other, in the following mannpt; 

Clay Slate, 
.' Talchse Slate, 
) Mica Slate, 

Horribfende Slate, ^ -» 

Gneiss, ^' 

Besides these, beds of limestone, quartz rock, chlorite slate, and. 5oapstone, form no inconsiderable 
portion of the metamorphic rocks. "/ 

Qneiss is a compound rock, differing from granite only in having a stratified structure. . It is 
composed of quarts^j feldspar, and mica. These nuiier^ls are disposed in, layers, which gives the 
rock a slaty or schistose structure; an^ a striped appearance sometimes. These layers are 
exceedingly regular, and the rock may.be split into flagging-stones: they are, howler, often so 
much bent as»to give the mass a singularly contorted appearance. Gneiss frequei?tly. loses its slaty 
structure, and then it can scarcely be distinguished from granite ; and hence l3>e name gneissoid 
granite. Table ftpck, in Pickens District, is a magnificent example of the , occurrence of gneiss in 
beds, of vast thickness. * f ' ■ /. ■ 
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(jneite form^ an important ioek in the {principal mountain iranges of the world, and as a metaUif- 
erous rock, few of the metamorphic rock^.are of 6qual consequence. • Many of the principal mines 
in Norway, Sweden, Saxony and Bohemia occur in gneiss. 

Hornblende slate. — ^Alternating* with gneiss, <we find strata having a dark or greenish color, whioh, 
on examination, is found to result from the substitution of hornblende for the nqiica of the gneiss. 
It is often difficult to distinguish, this rock, by iexternal appearance, from fliose varieties of gneiss 
with black mica. The easy cleavage of the niica, however, wfll* always be sufficient, to distinguish 
the two. . ^ • . . * * . ' . 

Frojn the trap rocks, which it may resemble,* it cAn always Ife distinguished by its slaty structure; 
the hornblende and feldspaj, of which it i^ generally cOmpqiBed, being disposed in'artterpate layers. 

JAme rock,— Beds of lime rock are^also of comijlon occurrence in ^ileiss. Although freqnehdy 
crystalihe in structure, tliey are genera^Uy stratified, having layers of naica disposed iii plaries,^ alopg 
which the rock splits teadUy.. Lime rock occurs in' these beds of every degt^ of purity-^frona 
gneiss,xfotitaining a little caloareogs matter, to pure lime xockV ' A granular Tari^y, containmg mag- 
nesia, is known bV the name of dolomite.* ^ * " ' 

A&a slate, which is comppsecT essenti9liy of quartz and mica, passe? insensibly .into th^ other 
slaty rocks with wliich it is associated. • Into gneiss by the addition ^of feldspar^ into t^lcose slate* 
by the substitution of talc foi; mica ; and when the quartz disappears, the "mica is seen in small 
scales; it then passes into clay xSlat^~so thAt, where these rocks occur ^^g^ther, jt becomes 
extremely -difficult, if not impossible, to define their limits. Although tifie rocks just mentioned, 
often alternate', the mica slate, generally occurs in tfaeT order in which I have placed H, iestixrg'.'on 
the gneiss,' . • . ^ . . t 

Quartz rock'is, in texture, generally granular, the grainfi presenting every degtee of cpKerency, 
from that . of ' loose sand t6 the solid tock. ft requires the exafninatiori <>{ (his rock in masses of 
considerable extent^ in order to distinguish it from common quartz, ^s It occurs in veins. In South 
Carolina it is always stratified, andnaor^ or less mixed^ with mica^oy talc. The passage froi!^ the 
arenaeeons to the compact variety iis ^adual, emd it is in this passage that k assumes the forni of 
itacolumite, st. variety that Ras assumed sonie interest irom its comiedtion with the diamond-bearing 
rocks 'of South America. ^ 

Another curiou? form- of this rock occurs i^ South Caroliia: it has the appearance of a coflnglo-^ 
merate, du the* weatherbd surface, T[>ut this sttiicture is not presented by a fresh, fracture. It* ^leems* 
to be the result of the liianuer in which iron is distributed through the mass, and which is only 
rendered.evident by its oxidation at the stirface. ' * * - . 

Talcose slate is chiefly composed of talc a<id qu^z, and. sometimes .of talc- and feldspar. In 
texture it often re^n^bles clay.s^ate,- blit x^an be distipgViShed.flrom that >ock by the pecufiar soapy . 
touch of talc. Whien'nrica is preswit in this, rock it-tecei^eSs the name -of (alco^-tmcao6aus slate. 

Chlorite slate. — Chlorite often takes the place of inica ^dtalc, and forms this rock. Like horn- 
blende ^late, it is- green,, but. it is much less hard. . It occurs in this St^te but rarely. 

Clay slate, as its name implies, coritains a large. portion of argillaceous 'matter. In texture it is 
quite fissile. Its Colors are viai;ious, and sUthough sometimes dull, it often has a shining lustre^ . In 
the Districts bordering thp tertiary ;series of Soufh Caiolina, this rock id well known for the abun- 
dance <rf excellent whetstones which ip fiirhishes... TJieclaiy date ofsthe metamorphic series passes 
3 
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irtto the argillaceous rockB of older fbsslliferous strata, in •lich » manner that nothing but the pre- 
sence of fossils in the latter will enable us to distinguish th^m. 

Relation op the loNEOUiiAND Metamorphic Rocks. 

Although gi-aijite is found, of various ages^ 'protruded through, and even overlyiAg some of the 
' nie'wer rocks, nevertheless it always constitutes the foundation of the oldest stratified rocks, which 
are often found restipg against it in highly inclined positions. 

Th^ inoUnation observed in stratified formations is a subject of great i^iterest and practical im- 
portance. 

That. all rocks deposited from water w^re originally horizontal, or nearly so, can admit of no 
re^on(ii)le doubt ; for it would be absolutely impossible for sedimentaiy matter to be deposited on a 
plaue incliited beyond a certain angle : so thai when we find strata standing nearly or quite ver- 
tical, we 'are forced to the conclusion that they were pushed up by some mechanical force, acting 
from below. We often find disturbances in the lower rocTi^, ^vhich.did not expend to those above; 
an(J this we, find through all the series, showing that from the very beginning such disturbances 
existed. These subterranean movements varied in intensity,, from a force barely sufficient to pro- 
duce cC gentle flexure in the strata, to t>ne sufiiciently powerful to elevate and rend asunder thfe 
crust of the earth throughout its entire thickness. 

The rentd and dislocations seen in momitain regions sl^ow* that violent and sudden changes have 
been efiected; and we have evidence equally conclusive that vast changes have taken place slowly 
and without leaving on the surface traces of disturbance. It is remafftable that these disturbiiig 
forces should have act^ in lines of nearly uniform direction, as the courses of the great mountain 
diains fully attest. Although the* action of these foirces Tyas ihore energetic at some periods than 
at others, yet wo have abundant proof that they are still ai work, in the numerous- alteration s of 
level q{ very moderQ date which eyeryvcckintfy presents. 

The annexed cut (Pig. 2) will illustrate the nature of the changes produced by these disturbing 
forces^ as well s^ the connection of the igneous. and m^morphic rocks. " , 




G^— ^Jranitc. 1— Ghicias. ^-'Mlca slate. 3— CJlay slate. 



The physical imposibiUty of the deposition of sedimenfary'matteD at an angle so great as that 
presented by the inclined beds of stratified ro6ks, has already beto alluded to^ but besides this, the 
points of contact with the igneous rocks show very clearly that the Utter have been foYced up in 
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atnelten aitate, throi;igb ti^e superincumbent TQ6ks,4>earing them 'upwards in its fuscent,'a3 i^pre^' * 
sented in the section, Pig. 2. ; • • « . '\ - - ' / • . . 

It sometimes happens that the p^ouruded mass passes tl^rough without any iqrparent marks of 
violence. This is the case . veiy crften with trap dykes, which seem to-be igneous matter barely 
injected into cracks and fissures in the rock^. It sometimes happen^ however, that trap dykes^ in 
their passage through other rocks, turn the edges of .the stratjt up, as represented at t^ Fig.^j leaving 
evident marks of great violence. 

The origin of a force capable of such stupendous eflfects, has long been the subject of interesting* 
investigation ^ith Geologists. Volcanic action, from its welt known efects, and from its connection 
with the changes produced by earthquakes, naturally suggests itself when we look for the causae, of 
those upward movements which have taken place, on a. vast scale, in .the earth^s crust. 
. .Vok^^nic action, taken in the wide sense in 'which. Humboldt defined it, as "an influen6e.exer-, 
cised by the* interior of a planet^, on ijs exterior covering, duripg its different stages of refrigeration," 
does indeed include ^U' the causes assigned fo; these phenomeiia; but in its more limited meaning 
it is difficult to conceiye of ;ts action along l^xtensive mountain chains j an^d heace many Geologists 
have been Jed to attribute 'the.in^uality of the earth's surface to the? slo w cbolipg down of the sur- 
face of the melted i^atter,;bdneath the isolid crust of the ea;rth, a'nd the eonsequpnt contraction. . 

This theory seepas applicable, whether ^q consi(kr this rojolten mass as forming the nucleus* ^f 
the' globe, or . .distributed in ipmiense re6ervoirs,clike seas' and fakes, beneath the surfac^ apd con- 
stantly leplenished by electro-cbenucal ^c^ion; Every on^. who has had .^ny experience in stone 
structuj-es must have. noticed the^^ifficulty of preserving the cement or ihortar in the joints of large 
stones, sudi as coping stones' a^id door-stepsi This difficulty arisjss from the annual expansion and 
ccmti^tion of the stones, owing to changes of temperature i the e:i(pansion crushing- th^ cement, 
and the conti-ac^ion leaving tbfe joints open. ; . . . .. . ., . . 

A series of experiments was instituted by Col.^Totten,'to determine thj^ amount of exp^sioH 
produced by a "known increase of temperatnre, which resulted in ;showing*that granite expands, for 
1° F. *006O4S25 ojf its fiileal. dimensions. . Mr. Lyell has calculated fyom this, that if a, portion of 
the earth's crusts, oia^e- hundred miles in thicknesain^, equally, expansible,* were to have itit^mpera^ 
ture raided to 600^ or 800^ F..i^ would be sufficient to produce an ele.va^on of two or three thousand 
feet. We have, {heh^ i;i the enormous force, .that may b^ e]^erted by expa4$ion apd contraction^ 
(for they .exert* equal, fijrce,) a cause*, sufficient to' account for all the phenomena of/elevationj audi 
subsidence.. .' ' . ... • • . •.. ' . 

The operation. of this contraction will bjb reladjBr^Ki plain by 6uH)pfeirig a sheet of igneous matter^ 
covered by a crust, produced by th^ cooling of. Uje surface by radiation. As thei .cooling and con- 
sequent contraction went on, portions of the crilstwpuld be drawn ipwh to accommodate itself to 
the diminishing central Qiass. This ^ould produce a subsidence ^f thq^ parts, and as the'^^rust 
became .thicker and less yiislding, while tlie cooling^ stiU proceeded, foldings, fractures, and upheav^ 
would be the result -/The water on the surfiice would be collected. into ttie depressions,. tojWIte 
oceans, while -elevated strata would appear above the surface^ as islands and continents. 

The diippsitipn of Sftdimentapy matter at tljie bottonji of the ocean would retard hiJiation from flie 
heated taass, and . an elevation of temperatures wbuld be the jrefi^ilt, which would produce a corr^s-. jjl 

ponding elevation* of these newer beds. . And in this way may be explained the repeated oscillations 
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of l^orel; by which dry land' liiasf''beei][ cohirertod into the bed of the ocean, and? again dlevated, to 
form the habitation of land animals: Numerous instances of such aUemtions of level have ocouv- 
red at oompaTaSfatiy recent, periods. It is not many yenrs since the coast of South America was 
elevated many ftil atlore the surface of the ocean,-, over a distance of 2,000 tniles. And at this 
moment the coast of Scandinavia is gradually rising, while a corresponding subsidence ii going on 
upon the coast of Greenland. Such instances as these, show the .fallacy of the opinion that the 
elevation of land is a consequence of the diminution* of the waters of the 'ocean ^ for while a diloi- 
nution would ie * necessary on .the ooast of Scandinavia, an increase or rise would be required :to 

explain. the siibsiddnce on the coast of Greenland. 

^ -^ . ... 

VoLCANOBg AND EaRTBMIUAKjBS, 

• .'These are among the m<tst interesting of the phenomena attendant upon igpeoHs agencies. — 
Thqy qnable us, to some extent, by comparison, to appreciate" the enortnous force that may be called 
into tictibn by subterranean heat. A volcano is a rent or fissure in. the earth, through which' steam, 
gases, stones, and molten m'zttter are ejected; into the air. The lava, SQpriaB, arid ashes that fall 
aroimd thfe opening, whiph ik called a crater^ form an cone of coijsiderable* elevation. Stones are 
thrown to a grfeat height in the air; and a >ocik, weighing two hundred .tons, was jirojetted to a 
distance of nihe miles^ during an ei;upti6n of CkKopaxi, one of the Volcancfes'of the Andes. 

Change* <5if level around volcanic centres are not uncoinipon, and atie probably due to the expan- 
sion and contraction ot the liquid mass below: That these seai of- molten rock are cormected over 
vdst area's, is rendered highly probable by the simultaneoul^ eruptions ^nd alternations of action of 
distant volcanoes. .Their occurirence along the line of ocean ^coasts is remarkable, and seems to 
indicate^ sonie connection *x^ith the dislocations and fracture of strata, that pccur in the parallel 
mountain chains. .Those which have remained dormant siijcetH^. commencement of the His- 
toric period are termed extinct volcanoes. » ' • 

Certalii treinulous or wave-like motions of the earth, which often' occqmpany sudden volcanic 
eruptions, are ctlled- earihquaikes. They seem to be due to parpxismat motions, produced by some 
chsturbance of the molten ma§s below, which aire prop^^ated like w^ftes on <he*surf^ce of water, 
commuiiicatin^ then motion^o the $olid crust of the earth, frequently to a very greal distance* and, 
during their periods of greatest violence, produciing the most awfuL results. In. I8I1, ihe earth- 
quakes which destroyed the cities of LiaGdayraand CaraCcas, iri South America, prodiicfed, in South 
CaroUna, suflScient violence to cause the riiud and silt in the beds of the creeks along the coast to 
recede or slide iVom'the' bank? towards the channel, leaving the line bf parting ol* the mud and 
solid matter of the banks as' distinct as if the latter had b^n elevatied one foot aboVe its formed 
level. ^ In fhe valley of .the Mississippi the convulsions felt wpre suflScient to produce important physi- 
cal changed in; the fece'of the country — such as the formation of lakes and islands, wherethey did 
not exist-^-some of tTiem. of great extent. For mites the banks of the rivet sunk qight feet below 
its form^ level. * Frightful chasms opened ancl Sent up waterigtnd sand to agreat height. The 
directions of Ihes^ chasms' Wa$ abotit N. ^. and S. W. a fadrnoticed by" the inhabitants, who felled 
trees tft* right angles with this course, and placing themselves upon the trees, they oflfen saved 
thfeniselves yhen the ground opened beneath them; ^ - 
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These rents and fissures, it will be observed, .had a direction nearly at right angles with a line 
joining South Carolina, New jyiadrid, on the Mississippi, and Caraccas, the pplnts ^R^re thiirjearth- 
quake was most felt. ' It seems, then, that rents tod fissures are produced at rigMB^ ^^ ^be 
line along which earthquake wavei^.ate projiagateJ. "The coincidence in direcfWi between these 
rents and that of the trap dykes of the Atlantic slope is remarkable. 

3ome Greologists have been led, from a consideration (Jf the phenomena df earthquakes, to attri- 
bute the flexures and «vea the elevation of naountain ranges to earthquake waves. 

Having- thus glanced at the probable origin of elevating force aiid other igneous kgencies, we may 
now return to the examiifation of some of their effects; Instead of the abrupt elevatjon and frac- 
ture of the strata,- aa represented in Fig. 2. we frequently pbiserviB a folding and contortion, caused 
by lateral pressure, which sometimes produces little more than gentle undulations. Fig. 3 ^i^l 
•make this, plain, - . . ' : 

Fig. 3., - ' " . 




The upper pan of these flexures, represented by faint lined in the cut, is often removec) by'denu- 
datiori, and the coi^e^ponding lower portion^'Hre below the surface, so that we only see that part of 
the section represented by full lines. Such sections as •these afe frilly exhibited betnaen Edgefield 
Court House and the village of Abbeville; and generally the ro^ka below the mountains ai^ thus 
turned up and contorted. ' ' • . , 

This turning up,, and consequent exposure of the edges of rocks, Is a result of the utmost 
importance. It'is indeed one of those;beautifuL contrivances which meet us everywhere in natun^ 
remarkable alike for its simplicity and adaptation to the* end to be accomplished. HAfl the racks in' 
the upper part of the'Qtate retained their original horizontal positioh, the clay slate, being the fewest 
rock, would ovarlie the rest ; and instead of the. variety of surface and soil which it now presents, 
the whole country would exhibit a mono^nous level, and be covered yrith the poor, grey soil of 
the clay slates. The beds ofiiine fcick, the ores of iron, and the jnetals, would be placed far beyond 
our reach — ^nor would their existence even be known to us. But by this'simjple contrivance, we are 
not only presented with this beautiful v.ariety, but the rocks are made to reveal their treasures for 

our usilft . ' • ' ' 

■If * * . * 

The angfle formecl by the planes of stratificatioQ of a stratum iaai t^e .horizon, is termed the dip, 
and the direction or course of the edge of the stratum is called the Hrike. 
4 
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Pig. 4. 




Pig. 4 represents strata of «rocks tilted up into an indined position. . The- angle fonned by the 
inclined surface a b and the horizon is called the dip of the strattim ; ana the courjse of the edge of 
Ihejstratum, d e, hrthe strike. The dip and strike are therefore at right angles with each other; 
that is, if the dip' he towards the East, the strike will be North or South. The angle '6 a c^ which 
is about 43°, represents the dip of the surface a 6, and we say the lock dips 43° West. ' Trifling as 
this fact may seem, practically it is of the utmost value. When barely the edge of a bed of ore 
can be seen oq the surface, it is obviously of great importance to be ablte to determine in which 
direction it dips, and even the amount of that dip. Otherwise, in sinking our shaft for exploration, 
we may locate it in an unfortunate. position, or miss the bed altogether. 

In York District I saw a bed of iron ore which had onde been worked. ^A. new shaft became 
necessary: it was sunk, biit up ore foufid. ^ It was therefore- conclud^ that the bed was exhausted: 
further search w^s accordingly giVen tijp, and the ore remained to be re-diSscjjyered some years 
after. A knowledge of the simple facts* just explained, would have prevented the vexation and loss 
incurred here. The new shaft, in conseq[uence of a change ia level gf the surface, was sunk on 
the wrong side of the strike. ' 

^ In tracing the edge of a stratmn or bed over a considerable space, the undulations of the surface 
of a country must be taken into account ; otherwise we may be led into great errors. The line 
towards which strata l^an, or that along which thb force acted, w)iich tilted them up, is called the 
antidinal axis> In Fig. 4, d e represents thd direction of thi^ axis^-which is the line towards 
which the strata' a Aand / g are inclined. The term synclinal is appUed to the line from which 
contiguous irtnta incline: it is the line joining the bases of the strata fg and g h. 

Out crop ta another term frequently usied in speaking of locks. . It is applied to the edges of 
ipcks, as they rise up or are exposed at the surface, when they are said to arop out, \ 

When-superincumbent beds rest without any conformity to the stratification of the lower 1)eds, 
fjffK^ are sa|d to rest upon the^l unconformqbly, T-he beds*a 6 c. Fig. 5, represent unconformable 
^ b^ (•6ting4j|b the upturned edges of the strata. 12 3 4 5.* 

. "' \ ^ ' ; Pig. 5/ ^ ' ^ ' 
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Metallic Veins. 

Veius being cracks or fissuresan.rocSs, filled irith mineral matter, their analogy with dykes is 
quite obvious. ' When the mineral matter ^9 a m^l the veins are called metallic veins. The whole 
substance of the vein is, however, rarely' compost of a metal : in that case,the minerat with which 
the metal is combined is called. the gangue,, axkd the whole metalliferous vein the lode. The 
rock which contains the vein is called, in mining phraseology, the country, Veiiiis occur of all 
sizes, from the thickness of a mere thread to that of many fatjioms ; nor does there appear to be any 
•connection between the thickness and relative productiveness of veins, although, it often happens 
that when a very thick vein- contracts its dimensions, it is found comparatively richer. • 

Th^ passage of a. vein from one rock to another is often ^marked by a corresponding change in 
productiveness, It is a common impn^ssion .ampng the miners in South Carolina, that gold veins 
becoiqe richer ^when they p^ss from a soft to.a harder rock. But this difference is still greater at or 
near the point of contact of the igneous and metamorphic .rocks. ^ 

Metalliferous veins are regarded *as contemporaneous with' the, strata ip which they are found — 
when tliey are completely enck>sed in them, fonoing. irregular masses of limitefl .extent, and 
generally differing but little in appearance from Uie rest of the rock. When the^veins intersect the 
strata they are)- of course, posterior tb th^m, and are generally very distinctly separated.&om the 
rock in which they occur, l^y smooth walls. Such are called true veins, arid are designated by 
English miners as rake veins^ whea they cut the strata either perpendicularly or inclined, a{(d 
descend to a gre^t depth in the earth. The course ^r bearing of rake veins is generally straight 
Pipe veins are large, irregular njassesj that seem to push themselves, like wedges, between the 
strata, and have sometime^ the appearance of beds — their inclination depending frequently on the 
dip of the rocki^ Flat veins are generally horizonlal^ and seem to be openings; between the strata, 
filled with metalliferous matter, Such veins are subject to frequent ^slocation^ and distui^bances. 

Interlaced masses are portions of the rock or country , intersected in all directions ^y veins, 
forming a sor.t* of net-work. • . ' . 

East a/id West lodes are.metallifert^us veins, whose direction or bearing Uo^ notinpgrjr more than 
30^ frona these points. . / , * ' ^ t 

When a series of such . veins is intersected by other veins, nearly at right angles, tl^e latter are 
called cro^^ coter^e^ The diiSlpeations that take place at such intersections are often, sources of 
great difficulty to ininers. The..coi|tinuity of the veins is^broken. The derangu|p^t thus |||E 
duced is called a fimlf. Qr' shifty and the distance to which the vein is thrown frqiMts^ bwdng n 
called the q^ca4f<iab mines, such dislocations are- a source of great difficulty to the miners. 

Very often, when .vS^: are pursuing a- seam of coal with great success, it is suddenly, cut off, and 
recovered with much labof and delay. When a fauU occurs it becomes, therefore, a matterof great 
interest to determine on which side the offcast takes plac^; or, iii other words, qn which side we 
are to look for the iest vein. . - 

In th6 mines of Saxony and Comw^all it is considered lis estabUshed, as a general law, that the 
offcast tikes place on the s\de on which the obtuse aiigle occitra; For^ example, if the vein o^, Fig.' 
6, be dislocated by the intersection of the cross -cpi^sey^'ci, VrfHwii^t search fifr the lost tein, ^, on^ 
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the side of the obtuse angle e, made by tjie vein and cross course ; and this, it is plain, will hold 
good, no matter which end of the vein we are pursuing. 
Fig. 6. Mining, in our gold region^, has «pt been pursued with sufficient regu- 

larity to enable us to a^ertain ^heth^l: or not this law holds good in them, 
^ and the subject is introduced for the- purpose of directing the attention of 
our miners' to a &ct so highly important. . . ^ . 

• The origin of the metallic nuttier in veins has excited' a good deal of 
speculation, but it still remains in obscurity. Four thk)ries hkve been 
"^ -proposed to accoimt for it The Istis that prOpoiSed by Warfier, who sup- 
posed that veins wem filled 'iSrom above, by aqueop? solution. The 2d is 
the theory of Button, that proceeds upon tjie supposition that veins were 
injected from below, in aJBtate of igneous ftkion. The 3d accounts for the 
Trepletion of veins by the process of sublimation from intlensely heated mihera;l matter, by 'which 
cracks and fijssures in the superincumbent roclcs vere filled. And the 4th theory isupppses veiYis to 
be the result of slow segregation of matter from* the adjacent' rocks,' either into caviti^ formed 
during or jsubse^uent to their deposition, or into fissures. Which may be caused by fracture or dislo- 
cation of the consolidated rocks. This segregation may result from electro-chemical section, as 
illustrated by thfe dxperitnents of Fox, Becquerel, and; more recently, by those of Hunt. ^ 

Much might be 'said in favor of each of these .hypothecs; and it is highly probable that metal- 
; lifer6us veins are not the result of either exclusively, but mtfy be due cotaietimes to one; an^ again 
to the others. It is (Jnitq certain that whfere pebbles, and other surface materials are found in veins, 
they lAUst haVe been -filled from above ; antf when we find the minearal matter in a vein embedding 
fragments of the walls torn off in the J)a8sage of the mineral matter.ihrough the rocks, it ii equally 
certain that such veins are produced by injection from* below. Numerous cases occur where metal- 
lic matter is enclosed on all sides In the rocks, and the origin of which must be referred to segre- 
gation. ■ ^ ' ■ ' ' , • 

The richness of veins, where the rocks ve much disturbed, as well as where granite comes in 
' contact with the overlying stratified rocW, is well known ; and 'it is quite probable that this richness 
is due to the rents and fissures that intersect the rocks at these points, which furnish favor^^ble recep- 
tacles for ores and metals. ' • • 

It would be desirable, if it. were possible; to present rules for determining the presentee of useful 
■Jilres and minerals; but the only relfiible iridfications are those derived from a knowledge of the 
geological stmcture of the country, added' to a careful study of the recorded results of experience 
and 6bservatidn. Many tseful minetals are peculiar to certain geologicallFformations. No one 
ajcquaint^ with its geology, would think, for e^tample, to look for coal in the' rocks of South 
Carolina ; nor woiild he expect to find any other riaetal than irOn in the lower part of the State — at 
lea^ in workable- quantities. Coal is of ve^table origin, and of course cannot occur in rocks that 
preceded* the existence of plants on the earth, and iron is the, only o^e that is found in all tiile form- 
ations in sufficient quantity to be worked; •. ' 

GoM, in. the United States^ iS principally confined to the slates of^the metamorphic rocks— gene- 

f rtdly the talcose and talcb-mica<imus slates ; but in. South Cfirolina it aho occurs in granite, gneiss, 

and hornblende rock. The gangue is universally cellular, ferruginous quartz, and iron pyrites, 
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excepting where it is disseminated in the slates in minute particles. I do nojt speak of deposit 
mines, derived from veins, where Xhe gbld is fomid in detached particles, intermingled with rounded 
pebbles aikl angular rocks of every* description. ;• 

SUver is found in all the netamorphic rocks, as well as in those of the carboniferous formation.-^ 
It is very frequently associated with le£Ui..- In -North Cftfolina it is found with lead, zinc and gold, 
in talcose slate, ' - "^ • ; 

. Copper has a wide range, and is found froip the granites to the new red sandstone inclusive. 

Lead is also extensively distributed* The Davidson mine, in North Carolina, is in the talcose 
slates ; but the lead mines of the West^are situated in die limestone of the Silurian System. The 
carboniferous or mountain Umostone is also a great repository of this valuable mineral. The prin- 
cipal form -in .which it occurs is that of galeu^. 

Jdercuryis, for the most part,' confined to the secondary rocks, although it sometimes occurs in 
older formations. -,'.., ^ 

Tin belongs toprin^ary rocks: it is generally disseminated. thpough the rocks and rarely occurs 
in regular veins. * ' ' . 

Zinc is foulid in the form of blende in granitic and metamorfdiic rocks ;/and in the palseoKoie 
rocks, in that of 'calamine. . ... , . . . 

Antimohf occurs in primary and palaeozoic rocks. . 

Cobalt, Bismuth, and Nickel are found in granite, metamorphic and upper palaeozoic rocks«. 

Manganese, — The principal deposits of this mineral are confined to the metamorphic rocks. 

Recapitulation. 

The conclusions of Geologists respecting the unstratified and stratified primary ro6ks^ may be 
briefly expressed. ^ ' . 

1. Tiiat Ihe lowest rocks in the earth's crust, of which we have any knowledge, are crystalline, 
lUist ratified, and coniposedr^f a few simple minerals. They were called primafy, because it was 
onjce fought, that they were* the oldest or first formed rocks. . More recent investigations have 
showrt that although they fgrm 'the base, or foundation of all the other rocks, they have been 
formed at various and comparatively peceilt periods. 

2. These rdcks admit of a very natural division into granitic and ba^lti<f rocks. -The former 
ace- highly crystalline, ^d alt^iough they ate often protruded into the superinciunbent rocks, tbey s 
compose the platform .on which all the others rest. The basaltic rocks, on the contrary, are gene- 
rally found filling the. fissures and rents of oth6r rocks, or spread out oa the surface, as if by ove(- 
flowing. They frequently assume a columnar str^icture, often of striking regularity. 

• 3. That'.the primary rocks are of. igneous origin is proved by the fact that they have been 
imitated or re^produced .by fusing recks and allowing them t^ cool slowly, and that they haice 
produced efiects upon other rocks that can only be.explaified by the sup{x)8ition of contact with 
intensely heated matter. ^ , ^ ^ 

4. The increase of temperature, which is about 1^ in 46 feet, as we descend below the surface of 
the earth, therans^l .springs, and volcanic action, all point to a central, or at least a source of heat 
beneath the earth's crust of immense* ejttent, 
5 
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5. Resting upon these are other rocks, for the most part composed of die same materials as 
granite, but differing from it in presenting evidence of mechknical origin, and in having a structure 
apparently the result of deposition from water. They aye more or loss crystalline, which 13 
supposed to be the result of subterraneaa heat, and the alterations produced by this catise have 
obtained for them, the name of metamorphie rocks. • Beside their stratified 3tructur«. the result of 
depositioit from suspension in water of the materials of which they are composed, they are often 
intersected by planes, (supposed to be produced, by contraction.) This is called jointed structure. 
Some of them are divisible ^to lamina whose planes do not coincide with Ih^ planes of stratifi- 
catipn. This structure has received the name of slaty cleavage. 

6. That the metAmorphic rocks have been elevated from* their originally horizontal beds by a 
force acting from below ; and hence the inclined position in which they are always found. Tbe 
{riienomena produced by this elevation have given rise to the terms dip, strike, outtropy anticlinal 
and sytuilinai axis, ^c. 

7. Th£Ct no organic remains have hitherto been fomid in these strata, and hence they are some- 
times called non-fossilliferous stratified rocks. This can only be explained by supposing that they 
were deposited before the beginning of life on the earth ; that ttiey were deposited *'Under circum- 
stances unfavorable to the preservation of animal and vegetable remains; or that, these remains 
were obliterated by the intense heat to which the rocks have bei^n subjected during their consoli- 
dation. * * 



CHAPTER in. 

Pal(Bimtol6gy.'^ Classification. — Vertebrata — Mammalia, < — Character^, of the class, — Orders. -^ 
Birds.^—JXeptilia, — Characters of the. class.^-Fossil Reptiles. — Otiders, — Enaliosauri, — Ichthy- 
osaurus. — Plesiosaurus^ — CrocodUia, — Dindsauria,^-Lacertiliu.^-Pterosauria, — Chelonia.-^ 
Ophidia. — Batrachia, —Class Pisces, — Sub-kingdom Articulaia, — Sub-kingdom Mollusca^ — 
Madiata. — Infvstfria.-^FossU Plqnt^, ' » 

Before proceding to the consideration of those rocks which conjtain organic remains, it will be 
proper to take a general view of the science which has for its object the determination and descrip- 
tion of those forms which have passed out of existence in the revolutions of time, and whose 
remains are entombed in the solid crust of the globe. , 

For a Jong time these remains were considered mere " sports of nature"— the work of what \^as 
called a 'Aplastic force"— and violent was the opposition that those met wiih who held the opposite 
opinion, that they belonged to forms which once had life. It .seems, at this day, almost incredible 
ibat fossil shells, presenting all the characteristics of the exuviae of living mollusks, should ever 
have been considered as mere imitative forms assumed by rpcks. When observation, at length, 
gained its proper ascendency over speculation, and organic remains were viewed in their true light, 
Geology made a rapid stride towards its proper place as a science. 
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Greology was first cultivated by Mineralogists, and. constituted a subordiilate branch of their 
science ; and hence rotks were identified by their mineral composition and structure. Its cultivators 
had indeed obsepred that cetrtain rocks contained no fossil remains, whilst others abounded in such 
forms. This, led, at once, to the division of rocks into primary- and secondary ;• but beyond this, 
although Hooke dfeems to have been awate, in 1688, that some fossils were "peculiar to cqrtain 
places^" no further use T^as made of fossils, ad the basis of a classification of rocks, until Mr. 
William Smith, in 1790, proposed the identification of the strata of-the secondary formations of 
Elngland, by their peculiar fossils. He had studied the rocks around Bristol, and was struck with 
the fact, that each formation had fossils peculiar* to itself Evfeh beyond Bristol he found the same 
fossils, characterizing identical formations^ and conceived the thought of determining rocks by their 
organic remains. To satisfy himself of the truth of this happy generalization, he- miade numerous 
joumies on foot, and embodied the result of his* obsei7attons in a geological map of England—^ 
work of extraordinary merit. Here Geologists saw at once a far. morie certain, mode of determining 
the contemporaneous character of rocks than could -be hoped for from the most minute study of 
their physical structure; and' the fragment of a shell becatne to them what aYnedal or coin is to the 
eye of the antiquary. * • . ' 

About this period the attention of the irhmo^tal Cuvier was directed to certain fossil bones found 
in an excavation near Fkm, Applying ito these, with incomparable skill, the immutable laws of 
existence, he waa enabled, in many cases, from mutilated ^ fragments, to restore the entire skeleton 
to which they belonged. 

These researches gave an impulse to science that is still fdt. Botanists, Conchologjaits, and 
Zoologists, anxious to coimect their favorite .sciences with the post, pursued their investigations 
with a success truly astonishing ; and startling were the results of their labors. The remains of 
animals were found in countries where even the order to which they belong is no longer found 
among their living fauna. Many wanting links in the chain of actuatl being were supplied, and 
not a few forms were discovered that hare no living types to which they can be referred as 
analogues. It -is thus that Geology has assumed* its elevated position among the sciences, ai^d tha£ 
the history of rocky strata becomes identified with'elevated views of the history of the dawn 
and progress of .life upon the ea^h. 

A correct knowledge of the past can only be acquired by a careful study of e3tistij;ig nature ; but 
it is obvious that the characters jpresented by fossil remains must be -quite limited^ compared with 
those of living organisms, as it is the hard' and more indestructiblo portions ulone that are found 
embe.d(}ed'in the* rocks : so that, for the most part; the l^ws of anatomical anafogy alone can furnish 
us with any certain guide in our investigations.. So successfully have these laws been.applied, that 
a new science has grown, up, in modem times-, which has received thfe name of Palaeontology, (the 
science of ancient. being.) 

The foHowing classification of the Animal Kingdom, by Professor Owen, offers some slight modifi-^ 
cation of that of^ Cuvier. * * • •. 

'Kingdom — ANimalfa — Animals. «i 

Subr/cingdam — Vertebrata — having a spinal column, - 
Cla^s — Manmialia — anrnuds that give suck. 
" — Aves — ftircb. 
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doM — ^Replilia — reptiles, 
" — Piscea ' —JUhes. 

Sub-kingdom — ^Articulata — wUh external jointed- Sub-kingdom — MoUusca — soft animals. 

skdeions. Class — Cephalopoda —fiet around the head. 

Class — Crustacea — mthanextemalhardcrwt — - " .-—Gasteropoda —feet under the.belly. 

crabSy^^c " -J'-Pteropoda , — vHngedfeet. 

" — AmchnidsL— spiders. ^^ — ^Lamellibranchiata — with liamellated gills. 

" — Insecta — insects. ' * -^^ — Brachiopoda —feet like arms. 

" --Anellata — worms. " -t-Tonicata — covered with a man- 

" — Cirripedia — unth curled feet. , . * . tie. 

Sub'kingdomr-^liAdiatar^adiiiited animals. 

, ^ , — ^ : , L--^ 

Nematoneura — unth thread-like nerves. . Acrita — with obscure nerves. 
Class — ^Radiaria^'—rayed qnimals.^ 

Echinoderma — tinth spinous skin. Acalepha — with stinging skins. 
Class — Folypi-T^olppes. 

Ciliobrachiata — with ciliated arms. Anthozoa--^iper. animqls.' Nudibrachiata-^-irt/A naked arms. 

Cla^ss — Entozoa — internal anim^als. 



Coelehnintba — hollow worms. Sterelmintha-r-^o/M{ worm^. 

f . • . 

Cla3s — ^Infusoria — infusorial anwials. • ' • 
Rotifera — wheel animalcules. Polygastria — with m^ny digestive sacs. 

The precckling classification gives a pretty correct vi^w of the present state of our knowledge in 
relation to the affinity existing between the classes and grottps of the animal kingdom. The 
gradation between the classes of vertebrata Is quito evident, beginning with the class mammalia, 
the most highly organized, and ending with the fishes, the ,loT«rest in the scale. The reptiles 
properly take precedence of the - fishes ; they have a higher organization. Many of them have 
feet, and all, to a certain extent, have the power of assuming a vertical position. . Among the fishes 
the cartilaginous group stands. 16 west; and the "gar^of our 'coast, seems to connect the osseous 
^dies'with the reptil66; fqry besides other peculiarities, it has concavo-convex vertebrae, and can 
move the head independently of the lx)dy.* ' • 

But between the lowest animal, with-a si»nal column, and the highest without one, there is a 
vast gap in the scale. ThjB sub-kingdoms, Articulata and Mollusca, cannot be arranged in a con- 
tinuous series, so as to exhibit the relative degrees of perfection of thejT organization ; fbr the 
highest class of Mollusca, the Cephalapoda, are far above the lowest .class of Articulata^ the 
Cirripedia. And, on t^e other hand, the highest 'of the Articulata are. equally removed from the 
lowest of the Mollusca. The two sub-kingdoms mu^t, therefore, be arranged in parallel series. — 
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This must also be the.case kx the 'arrangetneiit of ^he sub-kingdom Badiata, ad .far as relates to* the 
groups under the 'classes which cannot follow ieach other,, bui mjist be am^ged side by side. . ^ 

It. seems, then," that we must not look. for. a scale of beings that will fairly represent the gradation 
^of species, from> the lowest organism up to man; and although* it i^ true, to.a certain extent, d;» 
regards the great groups, which .do exhibit relative degrees of coipplication Or perfection in their 
structure, yet among the subdivisions of thesp groups many wide breaks 6ccur. 

Vertebratd, — Tiie osseous character pf the skeletons of thesis animals is highly favorable to th'ei^ 
preservation, when, enclosed in sedimentaiy* deposits, ^nd heoic^ jbhe vast number of the ren^ibs of 
yertebrata found in: the rocks of every country. ' • 

- The great characteristic of this sub-kingdom is 'the spinal cqluinn, which is continued, with won- ' 
derful cdhstancy) fitoni the lowest to the highest aninlal included in it ' With the exception of some 
of the lowest fishes^ in which it consists of ^cartilaginous tube, the spinal column is divided intp a 
number oi articulating osse6us pieces, called vertebm. * And as -these, present modifications 
characteristic of the several classes of vertebrata, they are Entitled to special consideration. 

Fig. 7.. • , This figure re|)i^sents the essential 'parts, or elements, 

as they are <3alled,'of a "vertebra, a is the centrun^ oi 
bodyj the ends of which constitute the arficUlating -sur- 
ftices of the vertebri; 6 4 are t^o bony plates that pro- 
cee^ from the centrum, and form the sides of .an ^rch^ 
whos^ office is the protection o[ the spinal cord, and is 
hence called neurapophysisi These plates are united at 
the top by the spinous process, d, which completes the 
arch. Corresponding with the precoding'' are two other 
{dates that extend fron!^ the under side of the centrum, and 
are connected, ijl like manner, by. a spinous process — forag- 
ing a canal for t6e protection, of the large blood yessels 
that pass along the under side of the centranL ' It is .there- 
fore called hcBmapophysis. This confesp6nds with the 
chevrofi hone of some writers,, and is found in fished aA^ 
ceiace|i' as well as 'itf* the cawial vertebrae of reptiles.- — 
Proceeding fropi'tjie sides of the centrum are two plates, 
e e, called tr/msverse processes, with .which the fibs are cdiinected. Besides tl^ese there' are other 
prcJcesses forming articular -surftjcesjby which conijguoVi^ vertebraB are. united, but they are not 
constant. In fishes^ other bones jire developed for speciat purposes, and. are called interspinous 
tones. • ' ' • V • • 

The relation between the spinous and transverse proceiss^s tod tha flexures .and motions of the 
spinal cohimn is curious-and interest ng. ^ Wheji these processes are much devejoped th(?re can Ije 
but little motion in the dlrectionf JU which' the development takes place — for instance^ in the osseous 
fishes the prodesses • exterid m the -vertical direcfion,' and are but "Slightly extended laterally. The 
flexures of tfee spine ar^ consequently made with ease laterally, but it- has scarcely any rnotion in a 
vertical direction. In the Getacea,W the contrary, the transverse processes are 4arge and the- 
6 
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spinous procesi3es siBall^juEul .hence the spjpal colunm mows, without obstniction, verdcaUy, but 
with difficulty in a lateral direction, s 

Th^se 9i9tions are, intimately connected with the wants and habits of thefse anima,ls ; but it would 
lead us beyond our purpose to consider them here— rour object beiiug simply to point out some of the • 
principal chamcter^ derived from the solid parts of animals, that may give useful hints to the Geol<p 
ogist in his investigations. . . . * * - * 

The ribs may be regarded, as vertebral elements, and vtl\e limbs and other bones of the 
sl^eletons of Animals ha^e been referred to modifications of similar elements, or as accessories to 
the spina! . column. From ibe anatogy found tp exist between the mode* of developement of 
vertebra^ and^that of the cranial bones, eompegrative anatpmists have been induced to consider the 
latter as highly modified forms of vertebraef ; and this analogy is strikingly constant, as appears from 
the^ fkct that wherever the dements of. the vertebraB remain unanchylosed, a like condition is 
observed in the elements of the cranial vert*nB& — ^fafcts that enable the Pal.aeontotogist to distinguish, 
at a glance, the remains of j^ld from those of warm blooded animals., . '. 

The following are the orders of th^ class ManmtaKsu 

' Cheiroptera — Batj ^. 
, I ,- ■ Carnivdra — Bear, Cat, Wolf. ) 

lyjarsupiata — Opossum: ■' • 

• . '. Rodentia .. —Squirrel, Rat. 

Edentata -^Slotb, Arrnadillo. 
Tachydermata — Elephant, Hog. 
3olidungula' — Horse. 
. Ruminantia * — O:^:^ Sheep. 

Cetao^a. tV Whale, Porpoise.: . ' . * * 

Characters of ^Ac.Gfeww.-^ln Mammalia the cranium articuEai^ with the spfinal column by 
means of a double condyle. The' lower maxillsB, whjoh.. consist eact^^pf a single bone, articulate 
distinctly with jthe cranium, without the -intervention of other bones. . The articulation yaries with 
the habits pf the aminialj'iri Camiyora the condyle fits intp a hinge-lifee groove, which admits 
only of ^ vertical motion in the jaw. lb the Herbivora provi^on is made for latQxal motion ; and in 
Rodentia a backward and forward motion of the jaw is indicated. , The lower ma:^illary angle 
•has a prpcess, which, in Qamivora auid Rqd^ptia, is extended backjurard^i. In Marsupiata, the angle 
is expanded laterally, tenninating inVards in an acute process, as urbthe.opossum. 

The application of. microscopic research to the teeth of animals has. given rise to a new science, 
called bj^Prof. Owen, Odontography, by which the affinities of aiiimals JUay be determined by. the 
microscopiq characters of their teeth." * *" ' 

In general teeth are composed of throe ^ ^en^efits, dentine, iemmt, and enamel. In herbivorous 
animals 'these are dii^posed in vertical plates, variously folded and convoluted, as may be seen in 
the tooth of alior^ or op ; Being of unequal hardness, the grinding surface of the teeth is always 
uneven And rough — conditions necessary tp the proper fulfilmeoit of their functjions, as instiHunents 
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of trituration.. lit the Mammoth .tKe plates ang disposed iti series parallel with ]Lhe shorter or trans- 
verse diameter of the looth, and connected at the extremities. The mofers of the Mastodon, on the 
contrary, have prominences on tbe crown, coVered by a thick coat of epamel, whidi appears more 
or less.rem<:)ved by ^detrition in adult individuals. -The tUsks of 'these etnimals often pcpur m the 
fossil state, and may always be detected by the peculiar "twilled" appearance of the ivory, which, 
when once observed, caoiiat be mistaken for a^y other substance. In- Garni vora the teeth are 
covered with enamel, but no plates thctend through the body of. tlje teethe 

No animals' but those of the class Mammalia have? teeth with mor^ than one fang or root. The 
roots of tHe teeth 'of sharks are divided into two lobes, yet can scarcely be mistaken for the teetji bt 
animals of this class. The articular surfaces of the yertebrsB are alwayl^flat or slightly .concave. 
The cervical vertehr8& of the horse present an apparentexception;'but a single comparison witli 
the true ball and socket joint of reptiUa will preveilt mistakes oa this Ttoihl.* The processes are 
United to the centrunpiby anchylosis, or, as Plrofe^sor Owen expreksses it, are exogenous, and distin- 
guish mammalian vertebrae ffom those of reptilia in those fossils -.where the ball and socket joint 
of the latter is absent^ as in ][c|;ithyesaurus. v The number of vertebi^ in the spinal column is .various, 
but constant in* cercaiii' portions of it . There 'arer, tvith one m two exeeptioJIs, seven cortical 
vertebrae.,' the. aveirag^ niunber df^ dorsal vertebraer is "twelve, • The caudal vertebras are quite 
variabte^amfjsometinlies numoroHS. ' • • s*- .. •. . ' » 

< Tlie "bone^ o^the Umbs in Mammalia are in general firm and elastic; the 'interior fiUM with 
.tissue,' haidng alcancelUited j^nicture, or presehtkig a medullary cavity. In the bones (H c^tacea 
which haj^ no iiiedullaty cavity, the, q^ncellat^ structure is* coarse and coftspipuoUs. Certain 
bones of tl^e ear of cetacea, : which are nearly as hard as flint, are found- in bur tertiary formation.^ 
They, at^ oblong an4 iri^egular, with ^deprcMssiqn on one «i(}e: they have been called ()toZt7/^^: * 
^Tb^ following list comprehends nearly all thie gwera that are found fossil of this, dass.- ' 



. 1; Older,- Quadrwneauju* 

Macacusr— itfonArey. 

2. Order, Of^eirothefHum, 

Rbindophusi— jBa(. 

3. Order, Garntvora. . 

^OTex—rShrew-mousa, 
. * Amphitheriujnr 
Ursus-^^car. 

Putoriuis — PpU cat. . 

CamB^Wolf. 

Hyaena. 

Fdis— ew. ^ 

Vhbce^Skai: 

4. Ofdex, Marsupidta. 

Didelphis — Opossum. 
Phascolotherium. 



5u Order, Rodentia. ' . 

C^tor — B^ver. 
• Cai^teroides. 
* ' • . Mus— '/Bo/. 

^pus — ilarfi. 

6. Order, jBcfen^o/a. 

Megaionjrx. ' 
^ Megatheiium.' 
• * *• Mylodon.' • • 
* • ' ^ Scelidbtherium. . 
>- * - fflacrauchenia. 
: ' Toxodon. ; .' 

7. Oitto*, Pdchydermaia. ' 
' .•' Elephis.. '*' 

* Jkjastodon. 
* Rhinoceros. 

Hip^iK)tamu8. - 

Lophiodon. 

Tapir. 
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PocA^uferma/or— {Continued.) 9. Order, RunUnanUa, 

Elasmotherhim. Unis — Auroch, • 

Palqeotherium. Bos — Ox. 

Anopletheriuhi. • ^ Capra — OocU. 

Xiphodon. C^rvus— ifoc. 

I)ichob;ities. • Dama — Deer. '. 

Chaeropotamus. ^Megaceros. 

. AnthracoU^erium. / Sivathei: un* 

Adapis. - 10. Order, Cetacea. 

HyracotheriuHL . ManaUis. 

Sus — Hog, Balaena. . 

^sJ^lkV ^' ^^^^J Solidungula. ^ * Monodon. 

^^^"^ I,. Equus — Horse. ' / Delphinvs. 

• ' !Zeiiglodon. . 

Birds,— Bni few remains of biixjjs are found in any country. The foot^prints in^the- sandstone of 

Conneclicut, hoMjever, aflbrd -positive evidence of the existence of thi^ class of vertebra tst, as far 

back as the sieccmdary period. Many of these foot prints are of extraordinary size, being fifteen 

inches in length ^ and the length of the strides of the bird, as indicated by the impressions on the 

Mindstone, vas from four to An feet. ^ The .vast proportions of a bird capable of such strides as 

• these, for some time induced. doubts fis to the tnie nature of these "omithicnites." The persevering 

labors of Prof. Hitcjicock and Dr. I>eane, in this povel field of enquiry, removed all scepticism, at 

least on^ thia side of the Atlantic. And abroad the discovery of .the ossegus jen^scins of a gigantic 

bird, fully proportionate to the largest foot-prints on the; Opnnecticut s^ndstan^, removed all doubK 

In New Zealand the bones of birds were found ..imb^ded in mud, one of whiph, (he largest bone 

of the leg, measured twenty-ei^ht inches in length. ' These relics were described by Professor 

Owen, under ti^e name of Dinomis, ' - . 

The cranium of bijds presents a remarkable peculiarfty in the. early coalescence of its separate 

^ ^ bones, so as to appear as if composed of one. flThe lower jaw^ articulkfes with it by means of tfit 

OS quadrcUum, as in reptiles. 

In general the bones are hollow, thin *nd smooth ; those of the trunk are hard -and elastic, and of 
the extremities brittle. . . 

Taken in. connection with the foot prints left on the ^Jid rqcks, the peculiarities of the fornTof 
the feet become a matter df spme interest. . , ' 

When there, ate .font V>e^ three of them are directed forward and One backward, which Ay be 
called the thumb i^ in the latter, thepe are two joints, in the first on the inside there are three, in the 
next four, and the outer toe has five joints. When the bird, has, but. three toes, two are directed 
forvardJ The hind toe, in this case, has three jomts,'and the others four and five respectively. 

We have here, theg, a sjmple means of inferring, with confidence^ the existence of birds from 
their tracks, in the absence of other evidence ; as no othet animals have fept presenting, -the same 
organization. ' . • . \ , * . 

Reptiles. — The/oUowitl^ are the types to which living reptiles are referred. ^ * 



OF SO^Ttt OABOLINi. ' 26 

. : '• • v.; ; . CHs9 XeptUia. ' .• .'•''•. * ' 

• v V. .. , Sauria * • — Alligc^oi', Lizard. . • .* -''^ •%: 

. ,.^ ., ' .. Ghelonia '^IS/r^fej IJjrojMn, . ' ' 

; ,.• • . .Ophidia* -—Ro^ilBsnake,^ * '. * -..i* / .« < ^^ • * • 

. Batfsujhia ---/^(^, iSbta^itowrf^.' ' * '. • ' " * • . 
Icbthyodea — Proteusj Siren, 
' OkoToctersofithe Class'.'-rl^ fteptilia xthe. craniilm is aifticulated by meanaof a singfe cbndyle^ 
which ia .some of Ihe* orders preseiits a^iispo^itioH todivide, and in Batrachia thp laterarocdpitals 
terminate in t^V-o articular tubercles. • The cranial- elements are- not firmilyuiiited, as ih other 
vertebrata,li^^ner8dilyreimain separate.. - • • .• .. s* ^-; ' ' -* . • 

The Idwer maxillae, are. coiapoeed bf« two pieces, t<rhi6h in.'l^'tirija are united by suttire, but in 
Chelonia ari& firmly anchylosed and form one. solid pieee. vEach of thj^seis com^)Ofifed of ^ bones, 
a character that engibles the Pateontologisl to. distinguish the lower jaws of Reptilk- frctai ^ 
others. The lower maxillae articulate wi^ the crairium by jneans of the intermediate oi^tibctrafum. ' 
The rt^eth are conical and compdsted. of a- pulp cavity^ wrrounded by.dentine. They ^ke 
indented on the surface by irreigukr-stnae, and in addition to "flhf^,, two prominehjt acute ridges 
maik the anterior- »and posterior sides' -of the crx)WJi. The root or iang* is always single. In the 
alligator the hollow of the root is occupied by fhe.yoyng tooth, .which, when *it comes in contact 
with the sides, produces a* notch in- the old tooth.' The alligator ditfexs from the crocoflile proper, 
in having Ifhe- upper *jaw larger than' the lower. , Wijen* the itiouth is c^)sed the 1ow€t teeth fit into 
pits ia the upper jaw; wter^asj ia thJ3 crocodile, the upperc^andlowef series of teeth meet like; 
those of a trap. In soipe JSossil teeth a sucotfssiop of teeth" may be obs€*rv^' fitting xjlosejy, like a 
series, of hoUov cooes, one ovey the other. -, •* • ' * *, * 

In Batrachia the nnqroscopic character o^. the tee^h is very curious and characteristic. * 
'the vertebrae' of reptiles are chafracteri§ed "by that peculiar mode pf articulation «aHed'" bal\ and 
socket" joftits, consisting *of a conveix apd concave surface adapted to each other. 

In Sauria the conciwre surface is placed anteriorly and the convex posteriorly; but ih 6atrathia -^ 

this order is reversed — the concaive part being turned backwards, and the convex surface before: * 

while in Ichthiodeai both ends are concave,, like those of fishes.* The crocodiles have about sixty . 
verteteae, of which, seven are cervical, twelve dorsal, .five lumber-, two sacral, and the yest are 
caudal. The alHgator, however, has jsixty-eight, the additional ones beip'g found in the tail. The 
neurapophyses are imited by siiture to the centrum, 'but the stiture is often obliterated by age. 

The dbs in crocodiles are bifurcated at the proximal end, and articulate with contiguous vertebrae. 
The 1^iks of the extremities, having no medullary cavity, are solid in recent species. 

The Chebmians present a most strange modiUcation of the prevailing characters of vertebrata. — 
Instead of the usual internal skeleton we find long shields, enclosing the' body on all sides. The * 
upper one, which is called the carapace, is composed of the coalesced ribs, Vertebrae, and processes. 
The oei^cal a!nd caudal vertebrae • show the true reptilfan characters; and even the ribs may be 
seen united to two adjacent vertebrae, and one or two bf the first are bifurcated. Towards the 
extremities the broad^costal plates terminate in narrow points like true ribs, and the union of these 
with the surrounding^marginal plates or scutes afibrds some useful characters. • ^ 

In the land and fresh water species, with the exception of Trionyx, these points are anchylosed 
7 
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with the scutes, but in marine species they onhy abm against them. The bones of Aie extremities 
are l&oKd, arid the humerus much curved. The clavicle?, vrhich are in immber two pn each side, 
are united with the scapula, so as to produce a bone somewhat resembling a tripod. 

The peGuliatity in the articular surface of the vertebrae of serpents that distinguishes them frotn 
other reptiles) is an.dblong' eoncavity, j^Wed with itfi lon^r diameter transversely with the axis of 
the spinal cojumn. • ; , * . 

Few subject^B ha^e excited e^ual interest among Palaeontologists^ with the discovery of the extra- 
ordinary fonns of this dais found in the secondary rocks of Europe.. Theif gigaiitic dimensions 
'an4 their aiiomalous structurei which offcpred but few points of comparison with living forms, were 
wek calculated to excite wonder, if • not incredulity, a3 te their real character.* These have been 
' studied with gi^at success by British naturalists, ^hd they' ha Ve recently been marshalled jnto th^ir 
{appropriate places Jn the scale of being, by Professor Owenjin a most valuable report on Britbh 
fossil Rdptilia. 
. T%ey are distributed under the following orders in that report. 

:. •*" * '' ^ ' Orders of Fossil ReptUia, '* • . 

I.' Order — BnaliosauKa, 6. Order — Pterosaurla, . 

8. Order — Orocoijilia^ 6. Qider- — Ghelonia, / ^ . 

' ^ . 3. Orde^r— DincMsauria, '7. Order— Ophidia, ' . 

•» f .V • i^ ***** * 

• • 4^ Order— Lacertilia, ^ 8. Order — Batrachia. ^ 

Characters of the Otderp. — ^The EnaliosauriiaTis, at the satne time that they present' in their 
structure trtie typical reptilian diaraOters, such as the unancHylosed state of the cranial, lower 
maxillary and vertebral elements/ they also,^by other characters^ approach, the cetacea. For, 
besides having nostrils near the top of the head, for breathing, their foreand hind paddles resemble, 
externally, those of certain cetacea ; and it is from this modificati6n of the reptilian type that tijey 
derive the name^^f 'ESnaliosarus^ or marine Saurians. Other reptiles have extremities adapted to a 
life on land, or they are fitted for both land. and water— the$e >irere exclusively aquatic. 

The remarkable genera* Ichthyosaurus iand Blesiosaurtis, constitute, according to Professor 
Owen's arrangement, the first order; and cdirtainly their* huge dimensions and anomalous structure 
entitle them to a separate and distinguished place at the head of th^ feptiles. 

Icthyosaurus* — The head of thijs reptile in form resembled that of the porpoise, with compar- 
atively less space; for brain, but Ws^s of gigantic 'dimensions; a head figured by Dr. Buckland 
measures over four feet in length. . The eyes must have been of enortnous size, for the orbital 
cavity in one instance was found to be fourteen inches in diameter. The lower maxillae are com- 
posed of several bones, like those of Reptilia. The teeth, which are cortical and striated, are not 
inserted in distinct sockets^.but in a continudUs groove, which presents, ho^vever, rudimentary divi- 
sional plates at the bottom and sides of the groove; extending between the teeth. The mode of 
growth of the teeth is very l^imilar to that in the alligator ; the young tooth pressing against the 
basal naargin pjoduces a notch in the old' tooth. 

T^lie vertebrae, instead* of the concavo-convex articular surfaces of reptilian vertebrae, present 
conical cavities, like those in the ossepus fishes. The diameters of the vertebrae, in the direction 
of the spinal column, or their anterio-posierior diameter,, is quite small, and they are consequently 
flat, compared with thosfe of osseous, fishes. 
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The neiurapoptiys^ are hot conoactea with the centrum by the modes peculiar to eiAet reptiles 
or cetacea, but are iiisert«^ iiivSockets on eaoh side of the depre^ion f^Oog which the medulUgry 
cord passes. ' <. . ' * . . • . "* • . - 

The* paddies. are connoted with th^ trunk. by means more conlplidiied t^^in ttat found incetace^ 
and in this structure tbeyapproa([^h Reptilia. Thp rib^^ whiott Were bifuxoat^ at top or proximal 
extremity^ were placed along the wholeof the vertebral column between the head aqidthe pelvis, 
so that the anknal had n<^ neck. * . "* 

Plesiasaums. — This was^a wntenipArairy of the ,pi:eceding aim^al, and in many /respects figtr 
more eiftradrdinary. Cuyier has de^ignateij its slrucfure as "alfogether' the most .monstrous that 
has yet Been found ^mid the. ruins, of a former world." " Tc( the head of V lizard it united the 
teeth of crocodile \ a neck of«enormous ' length, resembling the body of a serpent; ' a truhl^-and tail 
having the proportions- of an ordinary quadruped; the ribs of a chameleon and the paddles of a 
whale." ' • . " \ ^ • • . '. * : . 

The cranium resembles that of tha crocodile, or adligator ; but is mu^h smaller in proportion to 
the'bbdy. The. occipital elehieA^s remain i4 a sepjarate ceqdition, and in this respect, as well as in 
the composite cTiajracter of the^k)wer»^W, it resembles the true SaurlajM. ' 

The teeth* are placed jti. distinct sockets fthey are. slender, .pointed, ahd a little a^dhed and 
-striated. The vertebr» are. somewhat -shorter in anterie-^j^steri^r, than in the .vertical ^orlieiterdl 
diameter. TJie articular surfaces are slightlyx^oncave, with a gen^lenjonvexity in the centre. The 
centrum is marked near its lowest surface ,by 'the ispsital pits, which are elliptioal depressions^ 
intended t6 receifjB'the ends ojf the costae, and are placed a little below the.neurapoph.yses. 

The most striking character of the genjos i9 the eslmordinary length of the neck, which is com* . 
posed of from twenty to forty vertebrae-r-^early double the njomber found in any recent anio^al. ' 

Of this genus' Prof. Owen has/described, as occurring in Englzmd^ sixteen species, aqd c^ the 
preceding ten* T-h&t so man]^ specie^ o£ animals so destructive and ferocious in their habits, ^'ould 
have been congregated together in so .small a. space, i3 a fact almost as extraordinary as their strange 
OTganization. This order, is* connected with the next byahug# reptile OiUed piiosaurus. . TTie 
flattened character of the vertebrse' of this fossil distinguishes it from the pr^eding:— the* length 
being One inch and a half, while the other diameter is five inches. The teeth are also peciiliar^Hr 
being someiVhit trihedral at the summit. • ^ . / • 

Crocodilia- — The characters of recent Crocodilia have been describe under the class. The fb^sU 
species, however, present modifications an4 characters mik^own in recent forms. In livifig rpptiles 
vith concavorconvex articulating surfaces to the Vertebrae,' the concave end is turned anteriorly and 
the convex end behind, but in the fossil congeners this order is Soften reversed, arid some are even, 
found with both articular surfaces concave of flat. Prof. Qwen divides the order i^to two groups — 
the first containing those fossils with concavoTConvex ' vertebrae, and the second including those 
with biconcave vertebrae* To the first belongs CrhcodUus ^cncm,-whicli differs from recent 
crocodiles in the larger size of the temporal holes, the rapid tapering of the head forVa.rds, and in 
the straight line joining the alveoli. In the second group we find Sudho^aurus cultridens, which is. 
characterised by teeth that^ar^ compressed laterally, and having trenchapt edges, resenablinjj the 
teeth of Megalpsautus, excepting that they are not, like them, serrated on the edges. They difiec 
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atiUrfuFtherirom the latter, by being striated on the aides' of the croVn. And; die tee^h of the 
6fc^Vial are compre^lsed in- ^^ opposite dirisction.' • . » -w. - . ' „ , 

Gwriopholjs orassiden^ — ^The, teeth of this sp6ctes hare thick, toWnd bhmt ^owng, finely striated, 
atfd marked by two strqlig ridges whicli extend to the. termination of the enamel. • , . . ' 
^Tbe other genera ielpnging to the group, with bUxmcMe yertebr(B^ are*^ -». . * * 

* . Teleosaufus, .. ' . Sitjreptospondyl\is, ,> . 

.Steneosaurus;' • • Cetiosauriis. . . • ; . • . . 

, • • ^*' , ''■' : -'v ! . ' Poikilopleur6p. *..*;• _ ... 

Dinosauria^T^Tihe fossils' of this .order ai>e charact^rii^d' by^ a large, and unusual sacrum,. con£i- 
posed of five an^hylosed- ve¥tebnfe,.by the great height and.lH;eadth of ^Be u^urapophyses^'and bjr. 
having .the ribs articulated at the anterior pdrtioh of th^. spine, Jby.a head Arid tuburcle,,And tp the 
restbf'the spincdcolunin by a head attached to the. transverse, proc^^. only. .They were qll- of 
gigantic size — fer exceeding, in this respect, all living reptileis^ The Mega4osaurus must have been, 
according, to Prof. Owen's determination, full* thirty feet, in l^ligth!* The Iguanodqn \*ras fifteen feet 
long, while his. Uving relative, the Iguana sOf tha West Indies, seldom attains ^a length of five feet^ 
even with the addition of a long prehensile tail,- which could not have' belonged 4o*tKe Iguanodon. 
• Lacelrtilid. — The' animals. Xirho^e fossil remains are included under, fhis oi^der approach, in struc- 
ture the living, lizards, which Jiave ccwnpfessed anguldr teeth, with the edges dentjiculiCte : Jn some 
repent species there is an addition^-l row. pn the posterior edge of the palate. 4 . . , ' 
. The fossil species deviate, yery wjdely.from any. living types. Prof Owen lias designated the 
mode in which the teeth, are attached to the jaw/ by the teni* acrodent, when they are anehylo^ed 
to the sununit of an alveolar ridge; /^fei^rochm^, when they are attached. to the bottom of an 
alveolai: groove ; and thecodont, when inserted* loosely in sockets, or anchylosed to the walls of the 
alveolii '. ' .-' . , 1 " . 

The fi)lJowing genera are placed here. . '*.*..'/ ' - 

..> ....,-. .. .Mpsosaunis, • Rhyncosailrus, • ' 

' . . . . Leiodon, ' Thecodontosaurps, * ^' 

Rhaphiosaurus, Palaeo^aurus, -. ^ 

• *- Lacerta, , \ . * .Cladeiodon. 

Pterosaurid. — ^The anomalous character of the remains placed in this order is made quite 
evident by the widely differing conclusions of disfinguished naturalists respecting them — the Ptero- 
dactyle having been rrferred to -birds jpd Mammalia respectively. Cuvier was the first to settle 
the true affinities of this strange animal, having 'apparently th^ head and neck of a bird joined to 
the wings of a bat. He shewed .that however gre8(,t the resemblance to these animals may appear, 
the diflfer^ces were still, greater.^ No bir^ has more than one metatarsal bond — in the Pterodactyle 
they are as numerous as the phalanges. No bird ^has less than nine cervical vertebree — the Ptero- 
dactyle has cmly six*^r seven : and no Maminal has so, small a cranium in proportion to the beak. 
Besides, the teeth are truly saurian. It was a critical examination of such characters that enabled 
Cuvier to refer thiis animal to^the saurisms. . 

Prof Owen has add^,. with a doubt, two other genera to this order. 

. Pterodactyle, ' • . . Poljrptychodon, • Rysosteus. 
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Chelonia, — The fossil genera described under this- order aie — / 

. • Testudo, ' * Tretosferiion, 

' ' Emys, '^ ; -^ Trionix, ' 

'. Platemys, • Chelone. ';. 

Ophidia. — Some reipains of a serpent found in England,"beIonging to individuals at least twenty* 
feet in length, have been placed in this order,' under the hame of PafoBophis toKapicus. 

' Bdtrackm%-^TheTe are a f&vr remarkable fossils beloYiging to this order, knosvn tp Palaeon- 
tologists. Among these is the noted " Fossil man of (Eningen" — a huge salamander which \<ras 
described,^ about the middle' oY the last century, as belonging to (he hi^nan species. * And although 
doubt3 had been entertained of its true characters, it reinained for Ouvier to settle its real affinities. 

Another extmprdiilary' fbrDji, the • Labyrinthodon, fbr whose name and trufe relations we aire 
indebted to the new science "-Odontography, "has Been added to this order. A portion of th^ 
cranium, together with the lower jaws, teeth, veisifebreB and other bone^ were found; and'from thpse 
materials Prof Owen has restored five q)ecie8 Of thisl huge Batraehian. 

The teeth ' are conical,^ fijiely striated, and slightly curved. In microscopic characters they 
resemble the fangs qf the teeth 'of Ichthyt)saurus, and Prof ^yman has pointed out' this folded 
and otherwise remaAalde structure in the Lepidosteus or ".gar" of pur rivers/ *. 

. ^ • Orders op the Glass Pisces^ 

The systematic arrangement of' fishes, Up to the tilne of the 'illustrious autjior of Paisstms 
Fossiles^ depended^ upon the olsseous or cartHaginpus structure of the spinal coliunn, and upon the 
number, structure and! disposition -of the fins. The imperfection bf this modjs of classifibation was 
felt ahd aditiitte4 by Ouvier hiniself; and while the* remains of almost every other, class of animals 
were available for the extension of knor\^te<^Q of the -former state of existence on the globe,, ifossil 
fishes scarcely add^d any thing in this respect. This was the more striking from the fact that so 
large a portion of the present dry land was once under water, as welTas frpnl the high locomotive 
power pf fishes, that enabled them -to distribute themselves over numerous and widely distiant 
localities. This deficiency in tlie knowledge of the geological relations <tf fossil fishes arose^ in a 
great measure, firom the imp&rfect state bf .knowledge of Hving -fishes, and firom the difficfulty of 
referring fossil species to thei^ riecent analogu^. . . 

When any portion of the spinal column of a ^shwas preserved in a fpssil state^ it was not difficult 
to refer it to the 03seQi(S4)r Cartilaginous division of the tjlass. • The vertebree of the 'former are 
hollowed out at, theil- articular surfaces, so as to ref)resetit hollow cones with their poirtt^ in juxta- 
position. The exterior portion of the centrum is marked by deep grooves that in some genera 
penetrate the articular cavity. / 

In the ossified cartilaginous vertebrae -of shapks and rays, similar articular conical- cavities occur, 
but they-are quite shallow — the anteri(>-.postei>or diameter being, in* aU cajses, quite small. The 
outer surface, which is generalli^ smooth and regular, is, in the genus Lamna, impressed by four 
oblong pits, and in <^rcarias there are numerous narrow excavations -surirotinding the vertebrae in 

♦Am. Jour, of Sci. vol xIt. p. 369. 
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a line with the vertebral axis. So fac the clas^catioQ was availal^to for identifyixig the affinities 
of fossil with recent fishes, bin when it was to be applied to Icrwer divisioiis of the systcfm its 
defects became hopelessly obvioiis. It rarely happens that fossil ^hes are found so perfect as to 
retain all the fins, and when fins axe absent it is not always possible to say that they never existed. 
It was in this^state that Prp& Agaissiz found fossil Jchthy6lDgy». Observing the constancy ^ith 
which the scales of fossil fishes are {^served, ev^n* in the oldest rockSy. when every vestige of aU 
other sharacteristib parts have disappeared^ the. happy idea occunjed .to him of founding a classifi- 
cation oipon the allWture of die -scales* ^ Now' it is known that' the tegumentary parts of all'anuiials 
are sult^^t to the greatest changes and deviation from typical characters, and hene« at a superficial 
view,, a^ classification based upon the scales of fishes '^has an e;cceedingly artificial aspect.; It is 
fdimd, however, that there exists au intimate connection betwieen the oYganization.of the animal 
and -the structure of the scales, ajid (lenc^ the orders founded^lupp^ that structiibe are perfectly 
natu^i^l groups. ^ And nothing could afford stronger proof of tfie practicability of the system than 
the rapid strides that have been made in this department of Palffiontolegy, since it was adopted. 
From^a^few genera and species that were before known, the number described probably amounts, 
at this time, to nearly two thousand > and what is .still more important, th6se investigations have 
shown that no organic remains ^are capable of affording the Palaepntologist more certain or more 
important results. For, as tl^ey extend through all the great geological periods, he has an opportu- 
nity of studying the changes that have taken place in an important class of vertebrate animals 
continued through a vast Succession of ages. A class, too, that has been studied with more care in 
eveiry stagQ^ from the embryo up, tfian ajmost any other. 
The orders under which fished are comprehended, according to this arrangement, are four. , 

1. PZocoicb, fishes having scales composed of plates of -enamel ajone, of various sizes; some- 
times large ^nd with pointed pmtubemnces, and, sonietimes small and scattered Over the body of 
the fish. This order includes the shark, ray, and indeed all the cartilaginous fishes of Cuvier, 
except .the sturgeon. ; . ' . . * . ; 

2. Oqnoids^ whidi have angular and bony scales, covered/at their exposed surface with enamel, 
often- elegantly sculptured ; the " gar " is a fine example of this order. 

3. Qenpids, have scales of bone' alone, without enamel, and cut, at the exposed -ends,. like the 
teetl^ of a comb;, thQ' scales 0f ^he perch exhibit thes^ x^haracters. ' . . • . 

4.. Cycloids have also bony or homy -scales, without enamel, more or less circular ; smooth- on 
the edges^ and firequently firnamented on their upper surface. The herrihg is a familiar example 
of tlMS order. * - * - . i 

The fprm of these Several scales is represented in , * 



Fig.. 8. 




1— Plocoid. J>— Ganoid. 




3— Ctenoid. 4— Cycloid. 
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That at Jeast apparent ei^ceptions sboq}^ ^xise in the applicaition ^f this syistem^ was to be 
exp^^ted. The mackerel," for m^tance, had both ctetioid and oyclpid 9cal6s, and therefore, at first 
sight) presei^ts one of the strpngest cases that can be' produce^ .i^s an objection ip'.this t^lassification ; 
but a closer examination $ho.ws that so far from being really an exception, it afibrds the strongest 
possible proof of its truth and ac^rdlEuice iviih nature — the mackerel, as shown by its organization, 
being the connecting link between the two orders, and hence is characterised by the scales of both. 

Th® oldest known fishes, or thcfee found, in the lowest rocks, Ijelong to the first order, or Placoids; 
their ramains consist, for the mpst part, of certain spinous appeddciges foMt in the fins, very 
similar to the well knojvn process near the l^il of the common ray of the coaftt, which is ca^^ by 
the fishermen th6 " sting." • Tl>ese fossils have received the name of IefUhpodorulite$. 

In the* old red sandstone well -characteri^ 'entire* fishe^^^cpur for the first time, but -so unlike all 
others of their clais that they have been referred 'to^bolh the Aniculata and Chelonia, respectively. 

"Never shall I forget," says A^assi^ **the impression' wlfich .tlie sight pf th^^ •oreatwres, pro- 
vided with appendages rese^mbling wings^ produced. upon me when I had assured tayself that ihey 
belonged .to the -class of fished. , It was an* entirely new type, which was about :to figure^ for the 
first time since, it bad ceased to. exist in the series of.beingSr-again to form ajink^ which nothing 
that had been reicealed up to the time, with regard to-extinc^ creations, wouTd have, led us even to 
'Suspect the existence of; showing forcibly :that obsAsrvation alone can lead us to therecognition of 
th^ laws of development of o]^anized beings, and how much we should guard against all iho*^ 
systems of transfonAations of species . which the imkgination invents with as much facility as 
reason refrifes.^' / ' •• . ^ • *•• 

The Ganoids which Doake their apjpedrauce here indlude the remarkable group of sauroid fishes 
having an organization approaching that of reptiles. Two genepi alone « of this group ave* living — 
one an inhabitant of the Kile and the other the gar or Lepidosteus, of tibe rivers of America. The 
Saurgdd fishes -are distingui^e(Vby certiain peculiarities of tiie teeth, which are common to Sauriaas ; 
they arex:onical^ poiuted 'an4 striated. «The L^idosteus has the air bladder cellular, which shows 
a still nearer appK)ach to the air brejathing* ahimials. «' '. ' - 

To convey ^ven a* distant idda of the strange inhabitants of the deep at this period, without 
figures and minute details, would excedd .the limits of what id intended as a mere butlin^, to be 
filled up by the reader at \^\s leisure. The fishes of these two orders, the f lacbibbs and Ganoids, 
contiiiued/ the sole .inhabitants of the seas up to a comparatively recent period m the earth's 
history. ' ,'•'•♦ * ' , . • 

The other two orders, the CS^Tiotcband, Cydoids, first appear in the cretaceous system whejre the 
Sauroid family of the Placoids ceased to exist,^ with the exdeptions already ^mentioned. 

SvBrKINOpOM ArTICULA^TA. 

t 

■ • . ' • * 

The claiss Cnistacea of this sub-kingdom has received some tittention frotn Paleontologists, and 
more especially the family of Trilobites^but the ordinary fossil Crustacea^ which are^ not* uncom- 
mon in the tertiary formation, haye not yet received, in odr country, the. attention which they 
deserve. We generally^^^d only detached portions of crustacean exuvia, such as the carapace 
and claws, and it is Uot always easy to refer them with certainty to their living types, supposing 
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them to have aitich. Tfve classification of leceiit crusta^ea stands in ttte same relation to fossil 
species that Guyier's classification of recent fishes stands to those that axe found in a fossil state. 

The hard *Gove*rmg of these aiiimals'do^s*not admit of exten^on with the growth and enlarge- 
ment- of .the body. To obviate this the crust or shell is cast off, and it is probable -that the usual 
imperfect state in which these fossils are fourfd is diie t6 the fact that they consist, for the most 
part, of these empty crusts. .'•.*-'. 

Desn^arest felt the diflicnlty of establishing the • analogy between fossil and recent species, 
where those parts were wanting upon which, their distribution in the system depended. He showed 
th^t the protuberanceis and inequalities of the exterior/ of the. she)l were connoted With the stiiic- 
ture and orgunization within, and by a* careful study of these, that a classification might be estab- 
lished that would afford the Palaeontologist tesults as satisfactory as those derived from the classifi-- 
dation of fossil fishes by their scales. Whoever will fdlow up the method indicated by this 
naturalist will confer a vast benefit on this department of Palaeontology. 

The class Crustacea has been separated irfto two groupsT-thcs6 with the e^es situatedon 
iQoveable peduncles, and those in which they are immovable. To the- former belong crabs, 
shrimps, &c. and to the latter the irilobites, which are all extinct. For a long time these fossils 
were regarded as insects; and were even placed in that class by Linnaeus himself. 

The anterior portion of the body,* to which the head 2)elongs, is composed of a crescent shaped 
plate ; in the middle is situated the abdomen, which is composed of platen laid over each other, like 
the*tailiOf a shrimp or lobster, ^nd. articulated in such a manner, in some species, as to allow the 
animal to roll up like the common wood-louse. This portion of the body is divided by two grooves, 
Inore or less distinctly, into three lobes, and hence the name. Some species have a tail composed 
of a senH-cirefular plate. . ^ ' 

The most extraordinary circumstcmce connected with these. animals is the, preservation of their 
eyes, which are found to be highly organized; and in Asaphus catukUKs eftch ^ye is said to contain 
400 lenses. This appear^ truly wonderful when we reflect that these aninals were among the 
earliest inhabitants of the primeval ocean, and gives^ but little CQuntensince to. the doctrine of 
development 

No'feet^ have yet, been observed in these animals^ so that it is probdble that those organs only 
existed in 8^ scrft and. highly perishable state. Some of them are surrdtinded by a border very 
similar to that of the CA»/on,. which may have served the purpose of attaching them tb the rocks 
in the manner of that animal. - But where the head is -distinct and the' organs. of sight well 
developed, we must suppose that; the animal possessed locomotive powers. 

They existed in great numbers in the early silurian seas, and (JSased to exist tiiiring the carbonif- 
erous period. 

Dr. Emmons has figured ^ crustacean, found at Cape Horn by Dr. Eights, which has very much 

. the habit of a Trilobite. When left in the pools along the shore after the recession of the tide it is 

found rolled up in th6 maimer in which the fossil Trilobitfe of the genus Calymene so often occurs. 

The following are ^tne principal'genera of the Trilobites. . 

Calymenoj Bumastis, • ' 

Asaphus, Odontoc6phaluSy 

HoHialonotus,^ Gryphaeus^ 
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Plat3motus, • -^ Isojtelus^ 

Trinucleus, • *• Paradoxides^... - 

' -^ " OgygiB^ ^. • ' . • • B^o^te8, 

Of the class Insectc^.^ they, occur in the. stcata of England, Itey. MnlBrodie has presented a 
beautiful memoir. In our country very* few fossU insects have ^eeil found. • 

SuB-KINGD(Mli JVIOLLIIS^A^ 

• * '.*•'■ * ' » ' * 

The soft and destructible l^aiure of tbe animals <^f this sub-kingdom has left usia igiuSratice of 
mucli thstt it would, be desimjble W Ifcnow, in relation \o the organization and. econofny bf many of 
the inhabitants of the fossil shells of , extinct ]^)ecies, so'abundapt in ^ll£|2apil]^a>i)^.TQQks« But 
wd are, left, in most cases^ to infer their affinities from th^ analogj^ fi^pa(Qg|j^M^eelft«jtbr ^Ic^i^us 
covering^ of fossil' and recent forms. In many o^ses t^is (lOs^bw^MtftlpfmeQtly Fery roQiojC^^n^ 
it T^qu^red much patient reseaieh tq discbveirK it'lett all. .Jl^gtto^stJoWv^ty^T^^tkQr^XAll^ «tfe-so. well 
preserved that they may be studied with success }:8y[Htvft*iB4^^ 5W«t'««WJ^'*i all countries 
they kffbrd excellent guides to the Geologist in i^j^i^^jr^ec^;!:,.. t - ; 'j\>^\ ; *- . . -.^ 

' Class C$phal^o€Ui.-tVbe Cephalepods»{4QnW,4b^ti9JW-,0^ v^iQh *^^;k4m^ 

their heads, aitd which they use for ths purpose :of' seizing tii^eir.fMrey and holding ^jj|ftK%i%J99^- 
ratus, whiqh is. highly .curious^ will J* *fctt|^ uhd$rstoQd \by ^fe min*utes(^j'^w^[l|pMi<3J>j^ the 
"squid,'' so common aloilg the coa^t,iaid .Which may b^ foimd in £^J^.fbj!|jyi^^ basket ifa 

the Charleston market^ than by the *niOQt mipUte deiiscripjbion;. Thpjju^gMjil tMt^ifSiti^ified by highfy 
developed heads, large eyed, an^ mouths armed with h^rd h^^ o'it rh^if-.T •*>?» ^'^ ' 

Those withojjt exterior calcarious coverings have a lJp^ti||#5TOftit^ *^^ ar^.&lso. 

jgo^ided with an Hnk-bag, fix)m wWch they tjefiX;a:dj^:fj^j^^ thewat^end 

^ .;^'Vi^B^ when pUfsued by eneitiies. Tjj^ jliLfisi,^^^ haying .a gill 

':\\\'^ tPk^O^ikn hat^ diviijed the class QepMaloyf^;mtirJtyyt;< ^ on the number -of gills. 

Tx>t}^';first order, Dibranchiata, belong ^^ th^ft^eii;^pI)$^Bpods, together with the living genus 
Argonauta,' which la covered ^th a shej). JThe/^^s.^frliie ,aniftials erf this order, tog^her with 
tbidUqtemal bone, .ate fbund fossiL*« ThV.lcy)f|ei:ii3i'op^sented by the fossil Belemnites, so comn^on 
ht.the cretaceous fortioalion. That tBis.fos^Hs analogous. to the internal bone of the recent naked 
(S^alopods is proved by the fact tlVat it has been found in Ihe"" same relation to the fossil ink-bag 
thdt it is known to have in .the recejit anitajai. . . • ' ; . , 

The Belemnite is- a^ pointed, cylinder, c6mpose(l of semi-crystalline- UmiBstone, having a radiated 
structure. At one extremity thei:e is a coniaal hole in which* there is sometimes found a chambered 
sheUi cabled phrdgmoconh; and although this is tardy found, the .impressions Of the. septa may 
^£fe(i^entliS;; be observed. • Jt is probable that the ^emJiS Bdlerophon belongs to this order. . It is a 
small, involute shell, having, like Argenauta,. but a sipgle chamber. . . 

,' The order TetraBranchiata includes thoseexternalcfeambered shells,, which. ai6 perforated by a 
t^nbe .called ^Atincu^. ' !T.he recent Nautilua represents this order. . It has been diyided into two 
gTohj^, which have their'-types in the Nautilus and Ammonite, and {^ hence palled NavtHidtB and 
Ammonitidm. In the NauiilidtB the septa are tiot undulated oH the margin, and the siphunculus 
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is either in the-centfe or towards the inper edge. In the AmmomAdih the septa are waved and 
foliated on the margin, and the sijphuncullis is placepi towafds the outet edge or back of the shell. 

In the first of these groups we find three common generi^ 

NautUus, which ha^ ccmtiguous spiral whorls, convp^utedin the same {^ne, and the sfphunciilus 
central. , / * . ' '• • . ' ' \r ' . - 

Orthoceras, a' straight, elongated chambered shell, with septa concave towards the opening^ and 
siphunculus central. * ' ^ . / 

GyrtoCeraSj which only differs from Orthoceras in being slightly curved. 

Here also must be placed the beautiful tittle shells called .Polythala^iia, (composed of numerous 
cells,) in which' the. divisions between the shelli! are punctured and Appear as if covered i^ith dote ; 
these,' although often microscopic, are * sotnetimes' sufficiently large to be visible to the naked eye. 
They ^re known to form a large portion of the ehalk'b^d^ of ESngland, and the marl of the Ashley 
.{^bounds in the tttbst beautiful forms, which are also of great size.; In the cabinet of F. S. Holmei^ 
Esq. in Charleston, a fine suite of well preserved Specimens may be seen, whicJh were taken from 
the Artesian well in Ihkt pity. * 

The Ammonitidae iacltidis several interesting* gjeneca. . ' -^ ' . 

Afnmoniies-^'Sheil discotdal, wfiofls conti^ous, septa lofepd,- margins foliated, lip ''thick, siphuncle 
at outer or dorsal edge. - . - • •., . * 

Qoniaiites differs from the 'last genus principally' in having the septa- Witfiout notches, or 
foHation.' 

Crwc€rQs differs from Ammonites' in having the whorls not <totifigUous. . * 

Ancyloceras ][ias the whorls IHre Grioceras, but the last piie is prolonged and again recurved:^ 

Toirod^Tflw has ia slightly curved sh^ll. .'; ,. 

'Bamites — whorls not contiguous, eKiptic, last whorl recurVed. '..•.;•* 

Ptychocerhs-^hell bent like a. siphon. . '• . * 

BaculUes—^heW straight, tapering, upper part without septa. ' . .» 

^SbapAi/e^-— whorls rolled up and partly concealed by the last whojly whiph i$ ijtlso rolled up like 
a hood, and has no septa. • ^ .,_.:.' ' - , ..i 

'ThirrtUiies — ^coiled spirally around an axis, conical, umbilicatefl, septa ^inUous, siphunculus 
continuous; near the otiteredge^ or next to' the suture. -The fossils of this' class are among the 
oldest of animated beings. ' V . - ,* • 

Of. Nautilidae only two genera have come down to \is; of the other groups, not one, although 
they existed in vast numbers during all the ^eologial periods, Rpio the termination of 'the Greta- 
ceous system, and a ffew have extended into the Xertiary roclcs. • • ' . . 

Class 6rflw^e;*opocia.^— The Gasteropads derive their, patoe' from the muscular foot beneath the 
body, by means of which they, move dboMt . They are marine, fresh *^ater and land animlkls. 
When provided with, calcareous coyeringd they are composed of '^ne piece-^-hence called univalves. 
The land and fresh water. Species are mostly herbivorous, but the marine species are carnivorous. 
The depredations' committed on 'oyster-banks by Buccinum cinereua is well kn6wn. This animal, 
like many others, is furnished -syith abo/ing apparatus. Cjrcular perforations* may be seen ip fossils, 
die work of these predatory 'animals'. The shells of' this class, in fresh watter and land species,. 
have 'the aperture entire, ttM "without canal or' notch. On- the contrary, the -marine species 
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have the aperture notcbed^or extended into a cdn&l; Scmie exceptions there are^tp this jcbaradtet- 
istic, but they arfrnot nunierous.. -And' the* facts stated furnish the Gedogist vrith the'meaofi <^ 
discriminating between marine and freshwater deposits.; The tnarine Gastecopods gQiierally inhabit 
shallow water, and hen^ their abundance in a depbsit would indicate a littolral £3nBatiofi^ 

They diminish grefttly in number as we proceed downward^ in the geological series, and below 
the creta^us fi>rmati6n they'become-compars^tively rare. Some ^nera, however, date as fiur back 
as the Silurian rockfe. ( - . • / 

Pleurotomaria and Eudmphalus' are reftiapkable genera that occur in the oklest fos^illiferous 
rooks. The sh^ls of this class abound in the Tertiary focmatron of the United S'tajes.- . 

Class Pterjipodd^'-^A jingle fossil shell of this clasS; is foond in th^ post^pli<x:ene of South 
Carolina. IvWongs to the- genus Hyatea. . . . / . • ' • 

Class L(^flibranchiaia, — The oyster ahd clam are examples. They have bivalve shc^s, and 
the jopeni^ and shutting of the $heUs iS'.e£rected bj^ t^ joint action, of a ligament, placed at the 
hinge, arid muscled attached to the shells. The clkss:is* divided into twoorders: those with one 
muscle, called Mbnbmyaria. and those with; two,, called Djmyaria. 'F.o the first bbl<Mig.the oysiter, 
grj^bsese, anonua,. plagiostoma, plicatula, hippurites', &c: The latter is a very remarkable fossil, 
who^ affinities are but little kilown. h is a conical or cylindrical shell, having on the inside two 
longitudinal riclges. At the base> there- are sometimes cells, formed by ti^sVerse septa. The upper 
valve is placed like a cfever on* the aperture of the conical valvd. • ' - ' . 

In the crehiceoU^ formation of Alabama these 9hells -are foimd of i^onsiderable size, amounting' 
sometimes to one foot in' diSin^cr. Fragments of the shell may be known by its cancellated and 
cellular structure. **:*'• • . ' >. 

Ciass BriuJtidpoda J-^hemolhi^s of this class are furnished with ciliated arms, spirally coiled, 
and suppbrted by a spiral calcareous appendage, which is often found preserved in fossil Bra- 
chiopods. The shells, are bivalve. *• They ei^isted in. vast numbers in the eaVly geolc^cal periods. 
The oldest bivalve shells are- of this claiSs; some of which are confined altogether to the lowest 
fossilliferous rocks, whilst a" few are living in the seas of the present period. Among the latter are 
. Lingula and Terpbratula. ' In the New York sysfem theLibguIa \^ tlie first bivalve that makes 'its 
appearance. ' -The genera of this cla^ that asre found most^ abundant in the Silurian rooks are 
Delthyris, Atrypa,* Orthis,. Lept86na, and Pentailierus.. " " • ' 

..... • . ». ' : . ••*• '". ' ^ • . 

. ' . * . * f " SuB-KtlVGDOM RAPIXtA. 

The animals'' of this snb-kingd6m ar6 distinguished, as th6 name implies, by having th^ir parts 
SO arrange as t^.radiatQ from-a centre. ^ The common star-fish is a good example. They are. soft 
and nakedy'or covered with calcareous jA&tes symmetrically ananged. 

Those who visit the coast of this St^te have* ample opportunities pf studying the' interesting 
living forms of this siib-kifigdom. The- «oft and lower forms may be seen floating, at certain 
seasons^ in the Jvater. The starch is Ml in numbers by every tide, and ' the seutella is found 
slightly covered in the sahd; The echinus and farcjr spatangus are torn from their sandy beds 
and thrown on the strand by every stottn.' It ia only, however, with those' furnished with hard 
coverings that the Pakeontologist is conCemeQ^<and these belong to ihe*class Radiaria^'and to the 
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group EchiwfdeTf^cL These have, for the most part,, either an estemal sh^l, composed of alter-* 
liating rows of perforated and .imperforatied plates^ fitted tc^ther^M) as fo form a. globular coy^riog, 
or a calcareous skeletQUj covered with a rough integument .« • 

Prof. Agassis, who studied this> group with his usual skill, has divided it into 'five fivnilies, aa: 
follows. ... • ^ • . 

1. JS^eUangfndeOj which have the shell oblong, the mouth placed anteriorly, and the anUs or vent? 
at the post6rior end. ) 

2. XJlypeastrcidea — shell oblong or circular; mouth near .the cqntte, open; vent postericwr. 

• 3. Cidarides — shell globular; mouth pentral, below; vent iji the centVe of the suoifnit; .' 

4 -Asiffridea — are more or less star-shaped — havejhe mouth and anus central, below; irovf^^oi 
pores or ambtUacrcB on the under side of the rays. . 

6. Qrinaidea — animal sessile; supporting oolunln, round, oval or angular^ articulated ; 6up'i66n«> 
taining the. viscera composed of' plates ; arm5 proceeding ftom the upper edge of the cup, dirkled.* 
into tentaculated fingers, which surround the mouth. , ' • ! 

• The^ 'fapfiihes are agam divided into numerous g/sneta ; but as Prof. Agassir is about to. mvise: 
the Echii^oderma from all our formations, it will be bett^ to present nothing further on the «ul)ject, 
at this time. • ' . - -! 

Class Polypi. — ^In this class we find the Anthozoa> or flower animals — the fabricators of comlsJ 
It yrould he difficult to estimate the influence that tljese silent little workers'have exerted upbn*tlm 
rocky strata of our globe, during the vast period since their first appearance, in the earl^. aetis. 
Even in the present seas changes are produced tljal are sufficient 40 Migw us that that ioflu^noe: 
must have bcfeh very' great. For besides the calcareous frame work • of th'e animals thems^lv^s-/ 
which often ipakes up entire strata of rocks, there is a whife calcareous iiiud deposited .in.* the * 
vicinity of coral reefs that must, of itself, form very thick beds. Qn the coswt of {"loridajstiob. beds', 
are at this time accumulating, and are composed of the mud just nientioued, and of cbmounuated 
coials. The islands, of which corals form the foundation, and the harbors' obstructed by.)tb^te* 
little architects, are familiar knowledge. * • - :, : .v.i..!. .*; * 

If there be no other modifying Circumstance jthan that of temperature to aflectfthjS ^i&stehc^!bf . 
these animals, their .remains, ernbedded in the rocks of former periods, afl^ord u;3'jthe/m^aa»"o£ 
estimating the temperature of the seas in which they lived. The temperature .< ^iiir^:fo^ J tte 
existence of the coral-building polypi, as ascertained by the Exploring Expedition, is about Z5°,tand 
hence we have but few corals north of Florida. Another curious fact in their economy is that they 
do not live at great depths in the ocean,. but within a few fathoms bf the smj^ce. Neverthele^ 
souiidings off" coral reefs show that they ei^tend to a great depth^^ fact ;tl*%>ci:ui»>Jd b^;:tV&ll 
accounted for but by supposing a gentle subsidence of the ree^to take place^ 4^0^10 |^i^i||Mt)ittli 
the coral insects continue their operation^ above, a^d the mass increases at ^I^^iwm Ib^^^ '. 

which the sub^id^ce takes place. • 5,^1 iJ^t ^<p!i/ i\o^ .V 

Clasq\biftisorick. — The exquisite forms of the covering of the astouishifig^b){iJJ[ii^gp3|l ^i^llH 
that belong .to animal^ of this claso, are abundant, a,nd consequently freUy weir4in#\¥^l; iTJ^CX Wej 
often fowoA fijoning , pretty thick beds at the bottom of ppnds and pools ^ stagrjaiit waLf/i , bitt the 
most remarkable dep6sits occtur at Richmond and Petersburg, Va. At the latter place thet.bQd:i4 At 
least forty feet in thickness. Itisaniarine deposit, and encloses numerous fossil sheUsc^f (h^ 
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genera Pecten, Yenu?, Crassatell^, ^. of miocene species. * What is quite reynarkable, the carapace* 
of these little beings ax& aU siliciods. Their forms are various and highly curious. 

For .the informatiou of those who may be in possession of a good microscq)e, s^d who may 
wish, to observe these beaufiful fqrms, f. giy« Prof. Bailey's UKxte of preparii^ ilifusorial eieurth for 
examination. . , . ^ . .• ^* 

A .little. of the ^substance supposed to contain infusoria — a little of th^ sur&ce mud from the 
wharves, in Charleston, for instance, which is rich in, these little shells — is placed in a glass of 
water; the heavier particles are allowed to subside, and a por(ion of that fkrt found floating on the 
surface or su^nded in the water is placed on a slip of glass, which is held over a spirit-lamp until 
the water is completely evaporated and a. whitish powder is left behind. A drop of Canada balsam 
is now pljaced on the glass, and the heat of the lamp applied until the balsam is evenly spread over 
the po\^der. The heat must' be applied with care, or* else air bubbles will be fquAd in the balsam, 
whiphmay deceive .the inexperienced. It is no\y ready to be placed under the microscope. ' 
* I » . , • ... 

^Fossil Plants. 

. V . .^ ^ . ■ . ■ k ^ ... 

The lowest form m which a plant can exist is that of a- cell, and a congeries of such cells arranged 
in a definite form^ gives rise to a higher plant. Plants thus made up' of cells alone sre- called 
Cdhdares"; they are further distinguished by not; producing -visible flowers, and hence caljied flpw- 
erless plants., Algee, Lichens, Mosses and Ferns belong to this division of the vegetable kingdom; 
a^d a l^arge portipn of fossil plants are found here also. >. • > '« 

When cells are elongated and their contiguous ends alisorbed, they give rise to lofig vessels, 
which' when,, united in the sjtructure of .plants a^ caiLed vascular bundles,* and the plants thus 
organized are called- Vaseulares, Nearly all jhe. lignite^ or petrified woodf of recent formations 
belongs to this diyision: • \ ' . * ' ,• 

When the seed gf vascular plants is composed 'of one piece or cotyledpfiy they are called. Afoito- 
cotpledanous plants, an4 9xe' characterised by other .pecuUarities. The stems are eomposed*of 
• bundles W vessels, and increase in diameter by the addition of new vessels at' the centre and 
among' the old ones : there are consequently no poncentric layers ; the leaves' are not ^cubtted 
with the stem; -the veins are arsanged in parallel lines, and never 'reticulated. SUch plants are said 
to he Endogenous'. 

Those plants which have seed composed of two lobes ^re caMed Dkbtyledonous plants. •The 
woody fibre is deposited between the old wood and the bark, in^concentric layers* arranged around 
the pith, which occupies the centre; The term Exogenous-is applied to these plants. 

The coniferous plants, or ^hose which bear seeds in .cones„ such as pines, teiaxfi, &c. have a 
peculiarity of structure, that may- be observed under, the microscope, ahd which enables the Palaeon- 
tologist to deteSt such plants in the fossil state. , If a very thin, translucent sliaving of pine be 
placed under the microscope, thete. will be seen bietweei^ the opaque longitudinal vessels others 
ornamented with dots enclosed in circle^! These are .called glandular vessels, and are peculiar 
to the' wood of coniferous plants. Ja this way, if a thin .chip be broken from.a -piece of silicified 
wood, we may determine read^y 5;irhether it bei conifi^rpus 9r not ^ having first, howe.ver, settled the 
fact as to its being Dicotyledonous, which is, in gdftisly readily, done by observing the concentric 
10 
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byers. If a cross 0ect|on of the specHxlea under examinatioD^ idstead of a conicentric; stnictare, 
pnasents the* woody fibres disposed in' irregular spots — ^it belongs to a monoeotyledonous plant. If 
opaque circular segments^ with the ends turned outwards, be observed, the plant belongs to the 
arborescent formsl Persons unacquainted with the structure of plants affect to know, from external 
appearance, even the species to which silicified trees belpng. The facts stated above- are aU tlial 
could be determined with certainty, from the structure of the wood, even with the aid of the 
mieroscope. 

Fossil plants in gen^tad present, particularly in the older rocks, ether- characters, upon which 
generic and specific distinctions are founded. ' . • 

Yaseulares^ — We find among the dicotyledonous fossil plitirts of this class numerous common 
genera at present existing, principally confined to the Tertiary system, su^h as Nympha^a, Ulinus, 
Carpinus, Castanea, Betula, Salix, Pop&lus, Comptonia, Juglans^ apd Acer; Dicotyledoilous plants 
are known, however, to exist' in the coal formation, where it seems they have, in this country at 
least, played an important part in the formation of that mineral, as was ascertained by Professor 
Bailey. 

Of the coniferous plants we have, in the fossil state, the well known living genera Pious, -Abies,. 
PodoCarpus, and Thuya. To this division also belong the interestipg genera Zamia and Cycas, so- 
beautifully characteristic of the Oolitic and Llassic formations. 

SigiUariay which was once considered as belonging to the cellular, plants, nCiust, according to 
more recent researches, be placed here. And if the observtitions of Mr. Dawson, made in Nova 
Scotia, and of Mr. Binny, in LaniSashire, be correct, 'which go to show that Stigmaria is the root 
of a tree, probably of Sigillaria, that fossil must also be referred to this class. 

Mr. Logan has established the niteresiing fagt that 3tigmaria is confined to the bed of clay that 
underlies the coal, whilst Sigillaria is almost as constantly found in the sandstones above. ^This 
would ^ow that the two may stand to each other in the rejktiop of trunk ^nd root They are 
found in the coal fields of Alabama, occupying the same relative position. 

'Sigillaria is distinguished by having the ^tem deeply furrowed, and not jointed ; scars, wheh 
presei^t, are placed between the furrows: ' - 

Stigmaryimsiy be known by its external surface being marked by roand tubercles ; and before 
the specimeuM^ detached from the rock^, rootlets maybe seen extending from each tubercle. I 
mention th^se genera more particularly because they will be met with by the student more fre- 
quently than.almost any other. " • . 

Ehdegenaus Plants, — There ard numerous fossil plants of this division of the Vaaculares; 
among these the most remarkable are the Palms, which seerp to be divided between the Tertiary 
and coal formation. Some fruits or seed vessels are also placed here. 

The absence of all traces of ^he family of grasses is ^uite remarkable. Before the existence of 
herbivorous s^imals . they may not have been i>ecessary in the economy of nature ; but after the 
appearance of these ani^nals we are naturaUy led to look for* some evidence of the existence of 
•those plants "which at present constitute so large a.portion of their food. 

•Prof. LindleyTias indeed shfown that the relative number of, the various species of fossil pl&nts 
does not. depend set mdch upon4he number in which they onc0 grew as upon^h^ir relative power 
•f resisting decompositioa. when fi/st enclcmWtx the mud in which they were embedded. And it 
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BjjipeKts pretty e^id^ht that ferns onclb oceupi^ the 9ame relation to other plants in the primeval 
Ploraj that the gmsses do to the present. . - 

GelluUfres. — Ftawerless Pb$^s. — Of all fossil plan^ these are the mpst pumerous in genera and 
species. In the coal formation scarcely a fra^;nieQt^of ishale can be hrokw that does not exhibit, 
n&nerous fossil ferns exquisitely preserved. ' . 

Th^ cellulares are divided into faMlies corresp(mdiog with those of recent plants. Amcmg the 
Equi9etacB(B we have the genus Equisetum, which is also a living genus. Calamite^ is a very 
common fossil, resembling the latter in being jointed and closely furrowed, but it is sometimes found 
one foot in diameter. . • . . ' ' . ' . 

The FUices constitute an exceedingly beautiful family of fbssU plants, that abound'-in the coal 
measures. Thdr most minute parts, with the fruit ai)d -veins, are often preserved in » manner that 
would rival the herbarium of a 3otanist -^ . ' 

Lycopaduviea includes genera that are at present •represented by hving plants ^nly iji the tropics. 
It is in this and the preceding^ family thaf we find those magnificent fossil tree ferns iftiat are met 
with in the coal foTrmation, and which must have attained the height of ordinary trees. The 
Lepidodendron, a plant of this family, is one of the most numerous p£ the characteristic plants of 
the coal strata. ^Il is known by t^e regularly deposited lozenge shajM scars th&r^cover the bark of 
the plant. 

The AlgcBj or s^- weeds, have also theii: fossil representatives ; and fucaides are among th^ 
earliest organisms found embedded in rocks.. In New York they occur in great numbers in the 
Siluririn rocks. ^ • ' 

The distribution of living plants in relation to climate, temperature, and other atmospheric con- 
ditions, has been. studied with extraordinary philosophic ability by Humboldt; and, guided by 
these researches, it becomes no very difficult problem for the Botanist to determine the climate 6[ 
a co-iiitry from \ts Flora. That this analbgy existed in former periods, we have every reason to 
believe ; but that the geographical range of species was far greater than at present, is qiute certain. 
We have no living plants common to this continent and to Europe, and yet many of the fossil 
plants of Pennsylvania, Virginia, ahd Alabama are identical with British fossils. Uniformity of 
climate, then, as indicatfed by ancient Floras, must have extended over vast zones — so that there 
would be but little coincidence between the Isothermal lines of the carboniferous period and those 
of the presen^day. 

Researches in Fossil Botany, presented by Brongniant, Lindley, and other distinguished Bota- 
nists, have shown that the ancient Floras mark three well defihed periods. The first begins with 
the oldest rocks that' contain any tifaces qf fossil plants, and ends with that of the carboniferous 
rocks inclusive. The plants of tUis epodh, ^s a group, are charadferised by the predominance of 
those of the class CelkUares, consisting of fuci and ferns in vast numbers and of great si^e, such 
as tree-ferns, lepidodendra, &c. Besides these we find in the Flora of this first epoch, Monocoty- 
ledouous, as well as Dicotyledonous plants, such as palms and coniferous trees. ^ •' • 

The whole Flora represents one belonging to the ipoist and warm climatepeculiar to intertropical 
islands. Such it Seems was once the cliniate that included, the region extending between Nova 
Scotia and Alabama on onr continent. 

The second epoch embraces thp period betweeoMH.new red sandstone and the chalk inclusive*. 
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Hie characteristic plants are the conifersB, related ta Cycas ^d Zafliia. ^be ferns have dimin- 
ished in nombers, and Calamites and kindred genera have nearly disappeared. ^Sucha. Flora is 
found at the Gape of Good Hopeand near 'the. coast of New.HollancI* 

' The third epoch is distinguished by the prevalence .of DicotyledcHilbus pliEmts of existing genera. 
A few CycadesB and ferns occur, together with the' remains of palms; the .whole gio^p, indicafiiig 
a climate a little warmer than that of the Soiithem United States, .where the palms are represented 
by the palmetto and sabal, which are found growing with the ash, elm, willow and cypress. Such 
is the Floja of the Tertiaiy period. ... .» 

The following table* shows the number and distribution of fossil plants, according to the recent 
researches of M. Goppert. In 1836 only 527 fossil plants, were Joiown ; at present the number 
Amounts to 1792, which shows the rapid progress made in this'department of Palaeontology. 

Of living plants there are known to' Botanists SO.OO^pecies; of thesea Jarge number are Fungi 
and Fucoids, which, on account of their..destructible nature, could rarely occur in the fossil state — 
80- that the proportion of fossil to recent plants is quite Ik^ge. ' f , 

Middle and older Palaeozoic rocks - - * - - . - ' 52 
• . Carboniferous - - . - . ... gig 

* Permian - ^ ----- -58 • ) 

Triassic 86 

Oolite .... . - r - - - - 234 
Wealden - - - - - . . - .*--.. 16 

Cretaceous - - - - 62 . 

■ : . . Tertiary - - - - - - - - - 454 

Unknown - - ..-•.. . . ' . . u 11 ' . 

1792 



CHAPTER IV. 

Fossittiferous Rocks. — Classificaiian, — PaltBozoic »Series, — Lower Silurian, — Upper SUurian. — 
out Rbd. — Carboniferous System. — Coal Measures. — Secondary Period. — New B/^. — Lias. — 
Oolite. — Weolden Formaifm. — Cretaceous Systqm.^-^'J'ertiary Period. — Eocene. — Miocene. — 
Plvocene* — Post Pliocene. — Succeseioh of Organic Remains. — Mosaic Account of Creation. 

We have UQxt to consider an exceedingly interesting class of rocks, comprehending a large 
seAes of fom^tions, conqposed of sedimentary deposits, called fossilliferous from tl^e fact that they 
con4in organic nemains-^an evidence* that they were formed since the appearance of life on the 

•Bot^Bs. Reports. 
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earth. The oldest of these formatioos pass,, by iittenaibl&^iaidation^, inio the metdmorj^c rocks, 
from which they^vcan poiy b^'diMiiiguisbed^ mI Hfve already remaikoi), hj th^ presoAoe of fossfl 
remains. - In jnineral ;^ars^ct^/ they^ are gfeftefaUy^ less cllryeCalline, aixd thci comparatiye abundance 
of carbonate of limie also teires, ib some ]iieasure,to distinguish them firgpa. the metamorphjk^ tockiA. 
As we ascend in the^ scale^th^ ^hme ' iiticreasee, the strata become Idyss'ecmso^idated; .until we reach 
the beds of loose sancf^ clay, &c. that characterise the d^sits now in ]kecess of for&ation. 

The earliest' clasaifioation •of Itxeee.i'ocks consisted of a division into'/threer great groups or 
systems, designated the Transition, Sec9nd?iry, arr^ Tertitiry Systeto3* .The T^psitlon rocks 
included those that were^ deppsited during thf^tLpttriod.iu irhicK t}ie earth was.supposed to be &i a 
state of passage frdin'an uiiinbaf)ftable to aiiabitable ^ state, and* theito rocks eodsequently contain 
tlie Remains of thJ? eadiest ulhabitante of ^^^^ "• ' , . - 

The rocks of ttie Seoonijfeiry period give evideh<2E& of a 9econd gteai dhwge in' tl^e physical con- 
dition of our |>Ianet, which atfected, iii a: rfB^arkable degree, the chajacte? of its Fauna and Fkir^u 

And the .|c«sil9 ehtotkb^d in .the j^ocks of the Tertiary Resent aV^^earer' approach to the living 
forms of ti|e preisent |ieriod; , • ' ' ' 

More extended io^vestigatioks lia.v« i^own each of these great divisions to:contaib tnany gipcnip^ 
quite distinct ai^ well cbaa^c.terised. The distinctive char^f^ters of tbeser g-roups aire derived from 
the combined evidence 4?f sttperppsit^oh).mneral cobtent^ and organic tei^aini^'biit principally from 
the^ Utter. ' * > .\ * . '. '. ' i 
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Showing the Order cf iuperposiiian cf the Fbssiltferaus Rocki- . 
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RECttNT PERIOD, OR POST PLIOdENE*' 
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'.PuTSning* the ascendiiig order which hffssbeen adopted in this- outline, we hare tu^it to'^ke a 
rapid glance «t U)e aucc^dsito ofHh^ ^sillfdrotiisietrata,- beginning with the P^lboa^^ic Series, 
which t^dinsists of the SiltCrian System, the Derohian, or Old Red SaiMstonei Sjr^tem, ^ 'Ckdrb^ 
ferous Sy.dtfem, aid the ^M^tgne^an liimelitoi&e^ or Permito &ydtmn. * '^ 

« Lawhr i&ltttijm «Sifrdto.-rTbe' term Silurian,, (frc^ln SUtwes; the hatne of th^* ancient Tritons, 
who inh^teci Wales,' wh^ ^th«9e roclfs are extensively developed,) was' ^t applied 1jy Hfr. 
Miirchison^ to deAignatethe^ oldest oC tlief /ossiliferouslroc^i Local qames are iise&i}, becatiiie they 
point' to localities that ejgi always be examined when any doubt aiisis as te the meaning of-the 
author; for such, iuame^. are taken from* places wh^re the rocka to which f'be names are Applied 
occur tn^^their tnost chatr^ibteristic.fiurm. • tiehce, in' England- the names Oaradoc sandstone *and 
Uandetlo-flagi^ «and in this tK)ix]|thy, Trenton ttme^ne, Potsdam sandstone^ JS&c* applied to the 
Lower Pateozojc jocks. *' - »'x ; T* '— '. 

TbeLo:werSilurji^'rocks,'for the moM*^ (^niHSt o{ sondstpnes, ecmg^oiiimttes, 4nlpure lime- 
stones, and shales. '-^irgiUiu^eou^'aAdsiUciou^x^ abuhdcint tHan tp the newer 
rockk,and the piesence of wca'proves t^ they«ow6'Hi&ir oflgiR^to the disifat^ration and abrs^iofl 
of thegrapitic^of.the metaiiiorphic rook^w ' '": .' * ^ • ^ • •' * ; * • ' 

la New York, t¥here these rockla are -fineliy <tevel6ped, and where, they hav^ fo^. studied vith 
great care, they aiie known' under the/Uam^ of Pptsdtfni tsmpiibtone, Birdiseye limestone, Trentcm 
Limestone) Utica slale, Hudson River, gr^oijip, d:^' Th^ pilncj]pal of these formations extencl aipng 
the Alleghanies,- from Ne^ York to ASabai^a. '^ cioiilmeMtieing\ at Yerm0nt,t^ey appeal*, at intervals 
on the shores of the iakes,^to th^Mtfississippi "RiT^v add they are* also tiorimd.both hi Ohio ^tndt 
Tennessee, They arp seen» again in' t^e Sbutherh part of l^th America.- * ta England, as well a& 
on the Continent, ihese^slaraita' are 'widteiy spread. .They aie weU known; in Qeiinany, and ha,ve 
been traced ov^ a conasJMlemble Qxtent in Rusua, by Mr. Murcl}idon; Tt^y occur in Norway and 
Sweden of vast (hiokness, and in Southern Africa they have ako been recognij^ed. 

In. America die oldest df the l^ihirian rocks are represented by the Potsdam sahclstone of the 
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New York Reports, and it is reniarkaiile that tibe fiff^ appearance of life on onr continent, as pre- 
sented in this rock) occurs in^ ttie jform of thd slieil -of s^ macine animal, the Lfngufaj a g^nus of 
which there are aiew^spjecies. .Uving'at the present day — a fossil which is also found in gi^t 
abundance in Russia. Fu63ids^ or -s^- weeds, are generally the .first organic remain's found in these 
rocks; and in Norway ahd Sweden, according to the research^ ot JRrdf: Foichanuner, they have 
played quite an important i)art in- the formation of the oldest fbssilif^rous strata.' A« we ascend in 
the ^series fossil? become^ more abundant: in the . Trenton, limesto^ there .im jfnor^ than twenty 
gei^era. . ' " * w ' 

The Hudspn River group Mr. Half considers the true equivalent of 'tl\e Cambrian system of 
Great Britain. It marks, in the New .York system^ a vejry importairt j)pint; for scarcely any fossil 
^species are commbnt to it and the superincumbent rocks in that S^te: ' ' 

The chief characteristic of the Fauna of the lower Silurian rooks is the great development of Bra- 
ohiopod mollusds of the gen^a Terebratula,- Orthi^, Dekhyris, Atrypa, &c. and.a remarkable family 
of Crustaceans, the .Trilobites, now extinct. It is supposed these' ancient articulated aninxals stood 
in the same relation to th© fucoidal-plartis of the Silurian seas that the numerous small cfustacea 
of the present day do to the sda-weeds, among which they abound. Some corals and other remains 
are ,alfio found aipong, the^e early 'inhabitants of the globe. . They exhibit, however, as a grotip, 
animals, of low xvganization— nqt extending higher p the scale of being than tbe class Articulata. 
And.UQ vestige of k[nd plaIit;s.or of any vertebrate animal has yet.6een discovered in^tbese rock& 

fipper iSUurian Rocks, — In America tbi^ division of the PulaeosEoic series is represented by the 
formations between the Niagara group and th^ Chemung group of the NeiCr York Reports ; and by 
formations Nos. 7, 8, and 9 of the Penns^lyaiiia and yii^nia Smveys; in Ohio, by the. Cliff limp- 
stone and Wavedy sandstone; tod in Mi<d)igan, by the JIf ackinac limestone, and the sandstones lof 
Point auj^- Baifques. ., ^ . . * . 

In Bngland they include the sDcks known as the Ludlow. and Wenlopk' foni^ g6o- 

sist of be4fi of .gn*at thi^pkn^ of sh^es and limestones. On t^e contineht pf Europe they have 
been trac^ at intervals froiyi Norway to Constantinople,. They are found in South. America and 
in the Polynesian Islands. . . ^ . * ' • ;" '. ' ' 

TJiese- i»cks abound in Trilobkes,.Crinpidea, and a, peculiar chambered shejl, called Orth<icera. 
In the itpper, or Wenlock, formation scales and t^eth pf fishes, and an ichthyo^orulite^ {a pfeurt of the 
' fin of a, fish,) have been- found in the coniferQUS rlimestjane of the 'New York system. These ai^ 
the sol^ remains yet found of vertebrate afnimals in the Silurian roqks of this country^ 

LaOd plants, such as ferns, u>ake their .appear^oce; 4owards-the uppeniu>st grdups of the senes. ' 
Th?"rocks of the NiTW. Yojrk systen^ reseiftWe tjie §il(iriaa rocks of Russia, in reposing horizontallj^ 
apd.Avidiputdjstiutence on the metan^ •, * . ; '. 

, The absence of ^n^ distur^ng ca.u;?e/qr ep, long at period is'remaikaWe. The Silurian system, 
ijs^developed in Ne>y,Y6r)c,' presents the- ^nornwiis thickness ofveight or nine -thotisand feet, and 
in EnglanJ.tf\jMe paks aye equally extensiye^' ThB oi^anic I'emains found .entombed in them on 
tl^e. §pot ^h^re the aiun^l^'to which they belonged Ifved. find -died^ show that they were deposited 
gradually. aflii slowly. ,So that .the, period ^/time necessary for'jhe deposition of so great a iMss 
of sedimentary matter must.1^ immense. •.< . 

Dev&nifm'or OU Bed JSkip4s^one Sj^ieni.'-rlihe rockis of .thifi jsyst^m^eopsist of slates, limestonies, 
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t^onglQinerates, and sandstones^ of a brick-red colour. In New .York this system, is bfst developed 
in the CaMFkill group, where jt rises into mountain peaks. In, Pennsylvania and Virginia i^ is seen 
dipping under the conglomerates of the Qarboniferous -system, but thiiis iDut towards the West. In 
Michigan it occupies a ctosiderable space, and is found underlying the -coal treasures in the 
Western States. 

Ill England this system is well developed, gind until a comparatively recent date it "was thought 
to be a local deposit confined to that country^* ' In Westmoreland and Herefordshire the Silurian 
rocks are seen parsing, into the Devopian rocks. In S6Dtland the system appears resting upon 
gneiss, the lower beds consisting .of conglomerates of enormotw thickness. It is here that these 
rocHs have been studied with greatest care — a ground renidered plassic by the genius of Miller. 

The Old Red Sandstone system of Russia bears a strong analogy to the English rocks of the 
^me age, and many, of the fossil shells are common to both. Previous to the study and correct 
determination, of the British rocks, much diificulty was.eljferienced in referring the Devonian 
system of . Belgium and other parts jof Europe to its place iti |he series; but its true position iji 
England once settled, its peculiar fossils rer^dered the task less diffiouh elsewhere. The thickness 
of these rocks in America is at least .ten thousand feet, but in Europe it is far greater. . 

Corals were quite abundant during the period of the formation of the Old Red, and the molluscs 
number aOme genera of higher, oi^anization than aiiy that preceded them. The genus Clymenia 
seems to connect the Nautilus and Ammonite. Ou the other ha^id; the Trilobites, which were so 
abundant in the Silurian system, have .disappeated so rapidly a^ to .becbme quitera)^ • It is the 
remains ot fishes, however, that afford the most striking characteristic of the system. . Some of these 
Placoids, a .family of cartilaginous fishes, the rest Ganoids. Some o( them so singula and so unlike 
all the known forms of thisse animals «as fo requird the genius of Agassiz for their determination 
and distribution in their proper plaoe in the scale of creation. One of the n^st reoi^dcable of d^eae, 
the Cephalaspia^ strtogely reminds one of the common Limulus or King -Crab, of our ^past. The 
Pterichthys and Coccosteus were covered with beautiful and regular plates, forming a scaly armour 
of gmat strength* The Holoptychitis was another ttf those ,stra(ige fishes, ibund'^ in tl^e Old Red 
sandstone of Scotland, differing-as much from all thcrest as ihey did from the fotrms of the present 
day. Of fishes of this latter genus, Mr.. Hall has figured th^ scales and a tooth in the Geological 
Report of the Fourth Pistrict He has also figured, in the same Report^ :^me bones, ^hich -he 
supposes the remains of a Saurian — the first of 4he type known in this system. * 

Carboniferous System. — This system is composed of strata of limestone, -of greai thickness, 
called Mountain Limestone^ and an^immense group of Yocks, .composed of shale, coal, and sand- 
stpne, which are found:. resting upoabeds.of congiomemtes, 'and a whit^ or gray sandstone^ called 
mill 'Stone grit. The mountain iime8rone,/which is found at the base^of the system, is very gene- 
rally, in this country, interstra'tified with beds of homstone and cherty limestone; towards tbe^top 
a stratum of magnesian limestone is foufid, and another bed»of the same rock occurs'near the base 
of the group, on the southeui flfeink of the* Cumberland Mountains. Prof Troodthas shown that 
the uppermost beds pass into an Oplite rock, on the mountains^ just named, and in St. Clair County, 
Alabama, similar beds occur, that ane ^nti.-ely silkjjous, • The mountain Ihn^stpne .is e^ctensively 
developed in the United States, being every wherQ found underlying the coal measures. Dr. 
Troost estimates its' thiiikn^s on the sides q£ the Cumberland Mountains at 200 feet^)Hit near 
12 • 
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tluntsviUe^ Ala. some littte • mounts occur, composed > almost entirely of this rock, which Dr» New- 

maii informed me are 1000 feet high. In general it assumes its greatest thickness towards the 
South. • It is in this rock that the great caves pf the We^t ace found. 

Two characteristic fossil comls are abundant in this formation, Stylina Perrani tuid the Archi- 
mides bf LesueuT\ Besides these, innumerable crinoideans of the g^nus Pentremites are found 
studding the weathered surface of the rocks. 

• Next above this limestone we have beds of sandstone and conglomerate, that in the Western and 
South-western States vary from 56 to 200 feet in thickness. The beds furnish mill-stones.in every 
country where they occur, and hence the name mill-stone grit, by which they are every wtiere 
known.' The sandstojio is also equally noted for furnishing good fire-proof stone for iron futnaces 
and similar purposes. ^ 

. {testing* immediately upon these, we find th^ Coal Measures, irilich consist of beds of shale, 
clay, coal, and sandstone, and from "which this system"* derives iti name dnd importance. The 
corf is foilud in seams, alternating with beds of shale and sandstone, and varying in thickness 
from an inch to many yards. / 

In some of the English coal-fields the number of these seams amounts to seventy-five, making 
^ total thickness of. 150 feet of coal. • ' 

The great coal-field* on the West of the Alleghany Mountains, extending, from Pennsylvania to 
Alabama, must be 800 miles long and 200 miles wide at its greatest width. While the ooal-field of 
IlHnois must equal (Dr. Owen) i|i extent the whole of England. There are from six to ten seams 
of coal in these coal fields^ 

Although coal is found enclosed between beds of sandstone, in geneml it is found resting on 
beds of clay, called- under-<ilay, which is more or less mixed with- carbonaceous matter, and con- 
taining StigmaHse, with jootlets extending In all directions through the clay. The coal presents 
a jointed structure, which causes it to -break intat prismatic fragments. The upper sur&ce of the 
coal is often covered with vegetable impressions and even charcoaL The shale which overlies the 
coal is laminated, and between the laminae impressions of jferns are found in great abundance and 
in fine preservation. Both in the shale and overlying sandstones fossils of the genera Sigillaria, 
Stigfharia, Calamites, and Lepidodfendron, are quite common. - * 

^It is npw universally admitted that 'coal is of vegetable origin— wood, &«. carbonized under great 
pressure. Whenever the carbonizs^tion of the Vegetable matter took place under circumstances 
'that prevented the escape of the. gases the result is bituminous coal, but where they were allowed 
16 esKjape, anthracite is produced. . We have abundant prQof of this wherever the coat measures 
are much fractured— as, for instance, along the anticlinal axis of the Alleghany Mountains, where 
the anthracite '6f; Pennsylvania occurs, and ih the^ New Red sandstone of North Carolina, where 
the bituminous coal is converted into anthracite in the vicinity of the ,trap dykes, by which it is 
intersected. • • , . 

The structure of wolxl may be detected in coal by the aid of the microscope, and it appears that 
coniferous trees formed no inconsiderable portion^' of the mass. Drifted wood, accumulating in 
estuari^'and at .th'e bottom of seas of limited extent, has-been proposed to -account for the carbo- 
naceous matter of coal ; -btit the perfect state in which fossil plants of the most delicate structure 
are preservedrin the overt3^ing shale, seems, in mo5t cases at least, to forbid this, for it is difficult 
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to suppose that theycould baye beea removed from the «pot where they grew, without haniig their 
forms entirely destroyed. ' , .^ ^ . 

. Th|it the greater portion of the coal plants lived and died where We Qndl them, there can be na 
doubt. Many of our swamps present such a st^te of things as may be supposed to have exist^ 
in those ancient coal-fields while «th6ir plants were yet growing. We have a depth of vegetable 
matter, often ajinoimting to 20 or 30 feet, compQsed of. the trunkis of fallen trees, rpotis, and leai^^s, 
in all stages pf de<5ay ; and upon this a dense growth of feriis, reeds, vines, and other luxuriant 
plants that love shade and moisture. These swamps are sometimes partially subiperged by the 
muddy water of our rivers during freshets ; a deposit of mud is often left, which, is quite suffident 
to ^how us how the mp$t delicate plants may be. enclosed, and their impressions-preserved with 
great accuracy. If a subsidence of the whole, be now [Supposed to takd place, so.as to allow of 'its 
being overflowed by the Wiiirs of the sea,* it wo.itld, in time, .be covered by sedimentary matter, 
which would .enclose mariw shells. and fishes, such as we find in the sandstones djC the coal 
measures. Heat applied below, under, these circumstances, would char the vegetable matter and 
.convert it into coal. 

So far this hypothesis. is plain ; and very rationally accounts for the formation of one bed of coal, 
but wheire there are sevei:al beds, one.above the>otber, we are obliged to suppose the elevation pf the 
submerg^(^ coal-field sufficiently above the water to allow of another and a similar accumulation of 
vegetable mafter:. subsidence must agbin take place, and this matter be4K>nvefted into coaL* This 
alternate subsidence and elevation mu^ be repeated- for every, seam of coal present in a coal-fidd. 
The difficulty is to- account for this repeated, and often apparently regular oscillation of the earth's 
surface. *. ...,•' * 

The basin shaped depressions in which coal is found, is remarkable, but is far firom being 
universal, and is probably accidental, and not necessarily connected with the foi:fnation qf coal. 
The long tuough-li^e coal-fields pf Alabama are the result of the elevatory forces that upturned tl)e 
edges of the underlying Silurian rocks. .' . - * • 

The ^lora of the Carboniferous System is characteristic of a damp, warm climate, such as at 
present is peculiar to the islands within the tropics, for the luxuriant tree ferns of th^ coal formadon 
have up representatives elsewhere. , ' . . 

Speculiations upon the causes that have reduced such a clii^ate to that of the present peiipd, 
would, lead us beyond ^he limits of a mere^ outline. Mr. LyeUs* whQ has treated this subject with 
his u$ual distinguished ability, attributes these -changes' of climate to an alteration in the relative 
distribution of land and. water. The milder climate of* insular, compared with main land, in the 
same latitude, is wfell known; and there can "be no doubt that groups of island? such as marked 
the carboniferous period, wouW have the temperature of their atmosphere, and consequently their 
climate, greatly altiered by being conveigted into continents. But it may be doubted that such a 
cause is alone sufficient to account for the extent of the changes of .temperature th^t haw taken 
place in past periods. • . ' 

As may be inferred from what has been abeady said, the characteristic ffeature of ,the organic 

remahis of this systiem, codsist* in the vast number of fossil plants, which amounts to one Half of 

all the known species. , .... 

• , • Prmcipks of .Geology. ,. 
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Oorak of various genera .and species abound in the calcareous strata, and even copipose entire 
beds. And Crinoid^^s were scarcely less numerous. Of Brachiopodous nK>Uu8C8 tUe gehusr Pro- 
ductus seems to be most abundant. As a group the fossil molluscs resemble those of the enlisting 
seas, far mone/ than -any that preceded them. 7he fishes of. the period included Ganoids of' huge 
size, of which the Megalichthys was one of the mosUextra-ordinary. 

Maghesicen Limestone. — This formation is alsojcnown as the Permian system, from Pen^ua,- in 
Russia, wh^ it is extensivel>y developed, it rests upon the coal measures, or in depressions in the 
carboniferous limestone. In England it is included as an upper member in the Lower New' Red, 
Itt Germany, where it forms a more important rock, it is known under the nam^ of Zechstein, and 
the lower beds, which correspond with the Lower New Red of England, are called rothe-todte- 
Keginde. : It is not known^to occur in the» United States. . 

The fossils are not .numerous, with thle exception of £shes, of which .there, are some remarkable 
avid characteristic genera. In England the first appearance of reptiles is observed in these rocks. 

SfitONDARY Period. ' ^ * • 

Upper New Red, or Triassic- System. — Thife. system is knowjti in England, but, like the prece- 
ding, it is mor^ extehsive on the Continent, where the upper portion is' known under the name of 
Keupet. ' This is sepaliifeed from the lower beds by a band of limestone\Qall€d by the CSermans 
Musckelkcdk, The lower part of the system is called gre» bigarr^. 

In the United States the New Red oocupies a portion of <he valley of the Connecticut JBiver, and 
extends through Connecticut and Massachusetts. It is found again in New Jersey, and extends 
through {Pennsylvania,* Maryland, Virginia,. North- Carolina, ^nd terminates on Clay Creek, in 
Chesterfield District, South Carolina. K ' 

^ It- is very uniformMn mineral character, being /composed' of ji brick-red sapdstone. It is inter- 
(iected through its entire •extent by trap 4j'lEes. \ 

-The organic remains found arer/ew— iti^ most important, if we except the bird tracks, being the 
Chnoid fishes, discovered in the Connecticut valley. True heterocircal fishes are lost in the forma- 
tions above this. / * 

In North Carolina some beds, of coal of wprkable thickness are found in this system, -on Deep 
River.- The heB}ii}iu\ encrinites mmUiform^is and oMmoni/e^ nocJo^u^ are 'characteristic fossils of 
this system, in' Europe. Reptilian footprints-occur in England, and the remains of Rhynchqfsaurus 
and *Z#a6yr«ii/Ao(fon belong to the New Red. 

The birni tracks ef Connecticut show'^very conclusively that birds existed during the deposition 
of these irocfts, Soms< of these foot-prints wfere of enormous size, as mentioned in the preceding 
pages ; and th^ bird to which they bielonged must have been aapable of a stride six feet in length. 
It seems tliat there yet. exist some doubts in the minds of English Geologists, as to the age of the 
Connecticut Red SandstoYie. 

Lifts, — rThis and the succeeding groirp are included by the Geol6gists of Continental Europe, 
lAder the name of the Jurassic System. The rocks, of the Lias are compbsed of. beds of shaly 
and argillaceous liliiestones, marl and clay. ; 

OF European rocks thi^ group may be' considered as among the most interesting to the Palaeon- 
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tologist, whether we consider, the dumber axfd beauty oi its fossils, or the straogb and anomaloiis 
forms found among them. It is here that thasi0 Jj^uge and extraordinary Enitlidsauiians, the Ichthy*' : 
osaur and Plesiosaur, first make their appearance on the stage of their existence. 

The Pentacrinite is found here in great abundance, as well as the iBelemniie ^nd.AmrnenUe. 
The g^nus Gryphasa is so abundant in some of the Strata as to give the- name €hF3^hit^ limestone 
to certain beds of the gr»tip. 

QryphiB^ ineurva is a characteristic species. . ' 

Ooliiic System. — ^The Lias passes gradually into the overlying* Oolitic beds. In Bngland, where 
this system has been studied with most care, it hais been, divided into three* well marked groups — 
the upper, middle and slower OoUte. The latter is rei»esented by the "Bath Oolite," "Bradford . 
Clay," and "Combrash ;" the middle by the "Oxford CUy ;" aAd the upper by th^ "Kimmferidge 
Clay." The Portland stone also belongs to the upper group of the system, as w^ as the noted 
"Dirt bed," ^hich is composed- of a bed of earth containing stunkps of trees in the position in 
which they grew. . ' . 

Like the preceding, the fossils of this group are numerous and interesting. ThefossS pltots 
consist of coniferous plants, together with aharacteristic speqies of Zamia.and Cycasi 

The Echinodermata are numerous both in genera and species. Enciinites are also found.^ — 
Insects also Occur in this system:— a fact indicative of. the proximity of the 4^re to the spot where 
they are found. ilfo . 

In portions of these rocks the Cephalapoda are exceedingly numerous, whilst they are almost 
wanting in other parts. Reptiles of the orders CrocodUia and Dinosauria are found throughout 
the isystem, and the latter order is represented by the gigantic Megdlosaurus. 

Th^ Pterodaetple was. One of the strange organisms that marked this period; and what is still 
more interesting, the fii^t mammal is found here. It is curious enough that nb ether traces of 
mammalian existence should be found till we r^ach the Tertiary period. * 

With the exception of the cOal-beds of Eastern Yirgixtfai^|p9 OoUte has been yet discovered intM^i^ 
United States. Th^se beds have been, referred to the kvwer Oolite by Prof. Rogers, and reodl)^'. 
examinations of the organic remains of these beds, made^ in England by-Mr. Lyell and othem, 
seem to confirm this determination. It is, at all events, almost certain that they cannot be of 
greater age* than the Lias. > 

Wealden Group, — ^This \A an interesting deposit that overlies ihe Oolite in England: It is com^' 
posed, foK the most part, of' beds of sand, clay, and g^vel, supposed to be brought down by a river. ^ 
The most remarkable animals of its Fauxia were the gigantic herbivorous reptiles. The Iguanodon, 
discovered here by Dr. Ms^tel, must bav^ been twenty-eight feet in length, and supported upon the • 

most extraordinary legs, the feipiHS of which ^ual in size those of the elephant Aemains of 
fishes occur. here, and fragmenfaof the bones of Pterodactyle ar^ also found. The Mollusca aie 
confined to fresh water species, and <a minute Crustacean^ also an inhabitant of afresh wafjer, is 
sufficiently abundant to form entire beds. The Whole group is well characterized as a fiesh vf^Vdx 
formation. 

Cretaceous (jhroup. — ^Next in order we have the very remarkable rocks which include the chaBt 
of Europe^ fr<»n which the formation derives its na^e. English Geologists have divided this group*^ 
13 ' 
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inUK three parts. The appor includes the Maestricht beds, and the ch^ ; to the middle ^belong the 
Upper greensand and Gault ; and in the lower is placed the Lower gieensand. 

In Switzerland the lower division is represented by the NeocomSen foimation, ^which is found 
near NeufchateL ^ 

In the United States the Cretaceous group is well represented abng thd coast ci the Atlantic 
States, beginning at New Jersey. It is found in North Carolinay and it is* exposed on the banks of 
the rivers in the Eastern part of South Carolina. 

Mr. Lyel], who had examined these beds nearly throughout their entire extent, refers them to 
that part of the formation included between the Maestricht beds and the Gault inclusive. In (his 
country the formation is every where characterised by Belemnites Americana, Exog3rra Costata, 
Gryphaea Mutabilis, and two or three species of Ammonites. In Alabama a very large species of 
Hippurites occurs, which is often a foot in diameter. 

The most- remarkable reptile is the Mososaurus, a genus common to this continent and that of 
Europe. 

The Ammonitidse, after existing here in vast numbers, disappear forever. It is remarkable that 
the beds of chalk that every where characterize this formation in Europe should be entirely absoit 
in America. In some of the New Jersey beds calcareous matter is abundant, but in North and 
South Carolina it forms not more than 26 or 30 per cent of the mass, and in Alabama the fovmap 
tion becomes again hig^y calcareous. 

Tertiary PERron. 



The Tertiaiy rocks are every where very variable in mineral composition and state of aggr^- 
tion. Loose sands, gravel, clay, limestones and marl, aro.the principal materials which make up 
these rocks. Although widely distijibuted, they aro not often found in continuous strata, but filling 
depressions in the underlying rocks. - For a long time much confusion existed in relation to the 
relative age of the numerous formaticns comprised in the Tertiary. period.. The opening of the 
beds 6f the Paris liasin, and the investigation by Brogniart and Cuvier of the organic remains 
brought to light, directed attention to this interesting field of enquiry. Tertiary fossils were 
collected, studied with care, and compared with living types ; it soon became evident that many of 
the fossils were identical with living species. Of 1122 species of fossil shells, found in the P&ris 
basin, 38 were identified with living forms by M. Deshayes, who first suggested that the Tertiary 
formations may be divided according to the relative proportion of extinct and living fossil shells 
which they may cwitain. 

But it is to. Mr. Lyell that we are indebted for a classification founded on this principle. At the 
time that this, classification was proposed there were known from the Paris basin and other con- 
temporaneous beds 1234 shells, of which 42, or about three and a half per cent, wero living species. 
To such beds Mr. Lyell has given the name "E6cene," which implies the dawn of the present 
state of things on the earth ; for it is here that we find the first species that has a living ropresenla- 
tive f besides, the whole group resembles those now inhabiting our seas. 

In other deposits Mr. Lyell found that the proportion of living t9 extinct species amounted to 
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seventeen per cent These beds he designated as '< Miocene '^ — 'Mess recent," from the smaU numbef 
of recent species found in this formation. Of 1021 species examined, only 176 are living. 

The next division constisted of those beds in which the recent species were present in great 
dumber,, compared, with the Miocene formation, and was therefore named "Pfiocene" — ^"more *- 

recent." This formation was again sub-divided into older and newer Pliocene. 

In the newer Pliocene, out of 226 fossils, 216 were found 4o be of living species, and in the dder 
Pliocene, of 569 species, 2S8' were found to be of recent- species. In genewd the proportion is fomid ^ 

to be about one half, • . ' • 

Mr. Lyell estimates the niunber of species common to thd Miocene and Pliocene at 196, of Which 
114 are living, and 82 are extinct. - 

in this country the- teVms upper, middle, and lower Tertiary, by which these divisions were 
formerly known, have given place to Mr. Lyell's nomenclature, and although mimy objections have 
been i!nade toit, nevertheless it is found quite convenient The -objections' that I have heard amount 
to this, that with thiB progress of discovery the *' per cefitage" must alter ; but it must be r^oUected 
that the distinguished author never intended to limit it strictly- to that found among the <fossite 
first examined. Had he done so our Eocene would necessarily be rderred to some 6thef formation, 
for it contains not a single recent species. 

The divisions of the^ Tertiary in general use with American Geologists are JSooene, Miocene, 
Pliocene, and Post'Pliocene. 

Eocene Formatum. — Thh principal foreign localities of this formation are the London and Paris 
basins, and numerous others in various parts of Prance and Italy. • • 

The Palis basin is dese)rve£y the most noted, a^ the grand depository of the matQ^s from 
which Cuyier restored so manj^ strange P^hydengoata. 

The remains of fishes are numerous, particidarly those of the family of Sharks, Ray and Sword 
fish. Tivtles and other reptilia are not uncommon, and some remains of ^birds have been found. 
Among the Mammalian remains are those oT Getacea, the Monkey and OpossiHU. 

Of mollusca, Gasteropoda, and, with the^ exception of the Nautilus, die Cephalopoda, have disap- 
peared. , 

In the United States this formation may be traced from Maryland to the Mississippi. The char- 
acteristic and most common fossils are Ostrssa Sellefermis, Cardita Planicosta, and Turritella 
Mortoni. ' 

Miocene Edrmation. — ^The beds composing this formation are generally made up of loose mate- 
rials, such as sand, clay, gravel a^d marl, rarely indurated. It is seldom thick or continuous, being 
for the -most part found in detached patches of limited extent. In the United Statas the thickest 
beds do not exceed SOT feet. 

The formation designated in England as the '^Orag,'' i^ Miocene. -On the continent of Europe 
this formation is widely distributed. ' . ' . "' 

In this country it is found extending along Ae Qoast of the Atlantic, froip New Jersey |o the 
Savannah, beyond which point, towards the South, it has not yet been recognized. ** 

In genera the fossils differ but little from, those (tf tHe preceding formation. 

Post Pliocene^ — ^In mineral composition the beds of this formation differ but little from those of 
the Miocene, excepting that they contain less lime. The fossils, with a few e^cqptions, are 
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identu^al with the foons at present existing on the coast The fossiliferous jx^on of the beds does 
not ejtceod four or five feet in thickness. 

In the northern States beds of gravel, containing lounded and angular boulders, which have 
received the name of << drift," belong to this formation. The boulders have geiierally been trans- 
ported from a distance, and have left markings <m the rocks over which. they passed in tfieir 
journey, which indicate the directioa from whence they came. These markings consist of sfrias 
and g^roove^ on the surface of the rooks. They bear so strong an anaXogy to similar markings on 
the jocka otet which glaciers are known to have p^issed, that they have been referred to the same 
cause; 

The glaciers consist of vast fields of frozen snow, covering the sides of mountains and eittending 
into the valleys. Whenever the temperature- of the air is sufficient to melt the surface of the snow, 
the waiter thus produced percolates into ihe glacier, where it i£r frozen. During this, expansion takes 
place, and the glacier moVes onwards, tearing up, like a plough, the surfejoe of the moimtains, and 
bearing along with it vast masses of roc^, intermingled with clay, earth, and graVel. Rocks are 
frozen into the bottom of glaziers, which score, by the immense weight of the mass, the surface of 
the linderlying rocks. When the glaciers reach the point where the. temperature is too high for 
them to exist, they melt and leave behind them their immense burden, consisting* of the debris of 
the rocks over which their track lay. The melting of the snow and ice ofW produces floods that 
inundate the neighboring valleys, and have sufficient force to carry forward vast quantities of the 
materials brought down by the glaciers.' Such 'a cause as this ha^ been proposed to account for 
the transported rocTcs, where glaciers no longer exist. • ^ 

The well known transporting ppwer of icebefgs has also been proposed. When the vast n^asses 
of ice that are constantly accumulating during ' winter in high northern latitudes, break loose froD| 
the shore, they carry with theip masses of rocks and soil, which are distributed over the bottom, of 
the. sea, as the icebei^s melt on their southern passage. This .hypothesis, however, iloes not 
account for the striated surface of the rocks, for, as the bottom of the ocean is covered with sand 
and mud, it is difficult to conceive how it could be striated or grooved. Besides, deposits thus 
formed would contain the remains of marine animals, which does not seem to be the case with the 
drift beds. On the* other hand, the glacier hypothesis does not satisfactorily account for the vast 
amount of rounded and smooth* water- worn pebbles, which abound in these beds, and which 
could only have resulted from the long continued action of water. It is highly probable, then, that 
the force which transported these beds was the result of the combined action of ice and water. 

Alluvium,r-Vhis term has been applied to those sedimentary deposits that are going on at present 
on th^ banks of .rivers and along the sea coasts. Such deposits, besides the remains of fluviatile 
and marine animals, sometimes contains works of art and human remains. They are, indeed, the 
only rocks in which the latter have as yet been found. The skeleton found in the West Indies 
some years ago was embedded in a deposit of .recent shells, such as is at this moment in progress 
of formation on the coast of Florida. 

The following sectjoin will convey, a correct idea of the relative position of the rocks composing, 
the crust of the earth, so &r as it has been examined. 
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1 — Granite. 2-^Metamoip^ic rocks. 3-r-Pai'sBOzoic series. 4-.-Seco{iaary aerits. ,5— l^ertiary series. 

' Succession itf Organic Jlemains>— We may tiow take a slight restfospect oT.the Geological 
succei^sioi) pf orgnnic remains, a^ developed by Oeolbgisfs in all* parts' of the; world.. Commencing 
with the Pofsdam saucktone of New York, which iB ttie oldest f(»$siliferoufe rock bf this country^' 
"^e find that the first organic forms that occur, are those of ceHular plants, such as S€39i-tlreeds, and a 
sipali Braobiopodous mollusc, thet Lingula'. . As ve i^m^nd in the Silurian s^rtes, corals and' Crinoidea 
iXiake theirap^eaiance in vast numbers, and'the Braehibpods Qf;varioiJ8 genera. multiply; 

The isub-fclngdom Articulata is- represejnted by nqmeroud TrildWtes, and) the'Oephalopodious mt)l- 
lustts by species hluBTingclwnbered shells.. • • -' 

Re6iidns'oT fishes 'are found in^th^ Siluriajnt rocks, of Strrope, |mt they are exQlusiv^Iy those of 
the Gartilagfnous iamily ;. and no perfect forms occur till* we reach the Old Red. 

Towards the tJrt>^ P^^ of the Silurian tbcks of New York,.ptants that indicate the existence of 
dry land appear for\he first time. '.['';' i ' ^ , . • 

' During <he Oarboniferouapclriod plants selem^to I^ave^attained fbe greatest developltnent, and two 
species of Poa,- the only fossil grasses known, are found in the co^l formation of flh^land ; and, 
what is eq^ually curious, ihe first insect appears? here.- • , ^ ' ' • » ; • • • - 

The Trilobites, disappear ajtosgether with the ca)*b(mifotous' rocks, while voracious fishes^ of gfreat 
size^ inhabited the sQafi tHrbughout the entire |)eriod. 
in the'Magnesian limestone lemainsof reptiles are found for thq first time. 
In the N^w> Red' we find the.earl^i^hevideziOes of th^ existence of birds-; lind, in Europe, Batra- 
chian reptiles' have left their tracks joa^d some bones in'this fora^iationl • ' 

In tb^ Lias; and Oolite the class Reptili»te represented by 'the most extraordinary forma. The 
Enahosauria of this period haye. left behind them no 'representatives, unless the <'Sea*serpent" 
should turn oUt to be a veritable inhabitant of out seas. "Fq the Qolite we find the first mammalian 
remains, the jaw pf an Opossum. - ' * , 

The noble tree-fefns of the CarWixiferous period have disappeared,* and a few palms are found 
lingering behibd. Insects are now, for the first time, abundant; and in the Wealden (formation the 
remains of lizards of t^normpus proportions exist. ' . 

In'th^ Cretaceous system softie remains ;of .the Sauris^s of the preceding groups are found, but 
the 'most remadiable reptile j^et^iliar to this period/ is* the Mosasaurus. 

Cartilaginous fishes, of -the Shark and Ray tribes^ aie'nvmerbus^ but the fierce Ganoids begin.to 
give place to the Ctenoids and Cycloids, which^make their first compearance here. With the excep- 
tion of two genera, the existence of .the (Sanoids. terminates- with the Cretaceous system, and, 
with a* solifari^ exception, the Ceph^lapods disappear altogether with these rocks! 
14 
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In the Tertiaiy, Gastaropods abound. 

The Cetacea, such as Zeuglod on|J | |hylW », and other genera, are found here. But the most 
remarkable feature in the Ffetuna of 4itf^p|4^ i9 the great number of huge Pachydermatous mam- 
malians which seem to have suddeotfHm^rtod into existence, beftring the .same' relation to this 
period that the enormous reptiles 4id to tKat of the U^ and Oolite. Romains of the rattlesnake, 
opossum, hatse^ and monkey belong to this series, aad towards its close the mammoth, lAastodon, 
. and megathjBrium make their appearance. And last' of all man appears on the earth. ' 

In taking a general, viewof this sort, questions a^ to the origin and extuiction of species force 
themselveisr upon* ihfd mind of the, most thoughtfe^s. Did species first come from the hand of the 
Creator 'in the form in which we- find them, or •did they pass thiough a series of meWncnrpiiose^, 
by which they were gifadually changed and perfected ?: 4 superficial -observer, in -castulg l^a eye 
oyer a collection of organic remains^ wpuld no doubt be struck with the evidences of progiession 
that it presents. \But a thorough examinatioin, supposing he had the patience, to make it, would 
satisfy him that this progression, so far as k, exists, is the result of a design, ha-^ing for it^ object 
adaptation* to external existing ciieumstances/aad not giving the slightest- countenance to any 
development by metamorphosia or transmutation. 

Some writers have attempted to account for the origin of life by suf^sing that animalcules were 
Uving atoms of elementary n^ttor, which, by their- aggregation. Ox ooalescenoe, poroda^ced higher 
animals. ^ 

Akin^ to this theory is that, of," spontaneous genemtion," which is often * flippantly expressed 
by the phraseology — "Matter. .placed und^ favorable circumstancee may pK>duce life." . The 
experiments of Cross, who it. was supposed had pn^uced lining infusoria by galvanic action, and 
existence of t|;e intestinal, and 'other wDrms where it was once found difficult toiacoount for their 
presence, have all be^n adduced in proof of this theory. » . . ^ 

yfah regaid to animalcules, it is now well known, from the labors of Ehrenbe];g and others*, that 
the most minute of these little forms are well organized animals, presenting the relations of parent 
and ofiispring just as distinctly as they are found in higher organisitis. Ehrenberg and Aga^iz 
have r^watedly seen them, lajring* eggs, and studi)^ . the form and growth jof the yyytmg within 
these eggs. These facts were not known to these who first p^roposed the the<My of "living elemen- 
tary atoms." We have npt the slightest evidence, any^ where, of the union of organized beings, to 
form a higher animal. Had such existed, it would havfe been long since discovered, if it wefe not 
sufficiently opposed to the whole plan exiiibited in animated tiature. ' ' 

" Spontaneous generation " takes for granted what it should prove, for it supposes matter endowed 
with the ' attributes of life; and capable of performing one \of its highest functions, before life has 
' yet existed, which ia sufficiently absuid. 

Cross's experiment proves too much: for tll^ animal supposed to be pcoduced belongs to the class 
.. Articulata, which stands high in the scale of being, and'inchides^f6rms of high organization, (t 
should have commenced lower in the sca4e. Besides, the experinipen!ts,\()t rather thiair results, are 
far from bdng considiered as conclusive, by those best capable *of appreciating. such .processes. 

The wormi found in the intestinal and other cavities of animals are frequently alluded to, amd 
are even sup|k»ed to originate in those cavities. It is qot^urprising that sifch opinions once 'existed, 
when science could oSei no better theory — and the uninformed are most giyen to theorize. 
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Darwin mentioiis that on i^ xsertain occaikm, dmipg his j^e^earchet in Sovth America, hv guidea^ 
who had long known of the* extstencd of the Ae]sAiSfil^^ ^ mastodon, bmied in a chff, jon. Ifae 
Pampas, puzzled to account for their position^ at WjwCym'Mi to the conclturion ^at. the nas- 
todon was a burrowing animal ! ' ^"v; 

' Modem jnesearches have removed every doubt c<nmeclkA with the origin and historjr of inteertinal 
worms. The Distwnahepaiica, an animal j^nfiined to' the. liveirs of animal^ particulariy to Ihofe 
of the Huminantia, has Been i^uppdsed toroffer .peculiar difficulties. Sheepy when dsey graze in 
tow, wet pastures,- are subject to diseases caused hf attacks of these animals. 
• A.Swedi^ naturatist has the merit- of being, the first to point out the origin of these worms. 
He observed that at a certain season a, species of* fresh water nv^l^ was infested with small 
worms. . He found then^at firsY* attached ta the skin,;at a time' when- they. abotmded in the.water. 
Th^y bury 'themselves in the anirpal, wher^ they reipain until one of tht»e changee' tak^ place, to 
which insects ard * subject It id i^ow ^ovided with the nteans -of penetrating the body,' w)iich -it 
does till it reabhes th^ cavity where the viscera- a^e contained^ to whjoh it attaches itsetf^ and where 
it continues to live and pr(q)agate. -. •. 

. Prof. E2»hrich has investigated with equal success the Hisytbry. of intestinal worms, ^eofaseired 
that periodically fiishes were.fomid with long wormis m. the>alimentary canal, , While* at ^thervtimes 
they jlisappeared altpgetber. Following tip-. these ihveiBtigajtioi^, he^' traced these wonivi throi^ 
all their stages jof growth, uiitil they became long' worms witli articulated bodies mid^ small heUd. 
He observed that^they ^ed the greater ponion of the body ascertain seasons ; he foun<^ moi«6yer, 
that eadi johxt.of the portion thus-cast contained htmdi^ meggs^ Ti4)ich, escaping. int6 the water, 
would be swallowed by £shes along with their food, and would of oourse. reappear in* ttie form of 
worms in th6 alimekitary canaL • ' '• ..,'-,. . • V '» . 

One of the most ciirious filets "observsed during the investigation of the 'Natural Htsiory of. IDia^ 
toma, i& that this^animal is' subject to several metamorphoses, and it veq^oires several gefterattonft for 
the newly hatched animal to arrive, at '(be state of Ae original p&ilBnt 

If, theUy some of the- most difficult caseax connected with the. origin of these Qbscure forms of 
b^ingjhave been tbu9 successfoUy investigated, is.it not I'easona^e to conclude that eveary ca^e may 
admit -of a like satisfoctory. explanation? Let u&now taike a brief glance at the tmnsmutation 
theory. . 

life somehow c(Hnmaiced, Mmll^t and Lama^ supposed the earlier organisms endowed with a 
power which they called apptstency. This power, exerted for a long time in a particular direction^ 
produced . hew organs or modified the old one^ For' instance, one can suppose that a primeval 
oyster, fired of lying on its side, might ent^tainan intensp desire to protnenade the beautifiil coml 
grovei^ in its neighborhood. • Such a deiiire,'long continued, say these philosophers, would produoS' 
sin extension of the abdominal muscles, which, aftet a while,- would be protruded like a'fo6t, by 
means of wh\ch the dysti^r could move about. The shell of the oyster would be inconvenient,^, 
on aocount of its unequal valves : *some . sticong jdesifes to remedy thi^, would no doubt.occupy thor^' 
mind of the oyster, and the result would be* that, ih a few generations, this shell would be ^altered 
to one* of symmetrical form, such ds that of tbe^dam^ which is fer^more convenient for locoiM>tion. 

The desire to feel aild to see would next be felt, and the tentacul® and eyes of the*ga8tefrq)od 
would appear, ^h^se causes continued, the oyster, in' its upward upogiess, would arrive At the 
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or|(anizatioi> of a well dereloped G^teropod. And in lhi» way the . process from an oysttf iqp It t 

mJEul seeins quite easy. .*. . 

^ut the Mowing extract fVom the ItsliaHied of Maillet wtU serve, as a specimen ^f tbeir.own 
logifc on thi9 subject. * * . . ' 

''Winged or flying fish; stimulated by the ^ire of prey or thB fear of death, or pushed asliore 
by the billows, have fallen among, reeds or herbage, - lyhence if, Was not possible for them to n^nmie 
their, fligbt^ to ^ s$a, by means of which they bad contracted ,tbeir £rst facility of fljring. HTben 
their fins^ being no longer bafhed in the ;sea-water, were split, and became waiped by their dryness: 
While they found, among the seeds ai^d herbage among which they fell, ^y aliAieots to support 
them, the. vessels of their wings being ^separated, we^e lengthened and clothed with beards| or, to 
^V qpeak.more correctly, more justly, 'the membranes which before kept thxim adhe^^ent each other, 

were metamorphosed. The beard fdnned of these warpod membranes was lei^gthened.' The skin 
4»f the§e animals was insi^nsibly. covered with down of tbj^ same (iolor with the skin, and this down 
gradually Increased. The little wings they ha4 under their belly, *and which,- like their- wingsi 
helped them to walk in the sea, became feet, aqd served them to walk on land." 

:It is pn^r to state that ^modern .philosophers of this school' have given up the '^appetency'' 
portion of the 4heory^ and cmly insist upon a series of gradual pransfmutations or metamorphoses, 
sQch as. that .which the frog: undergoes in its passage from the egg to the perfect animal — all the 
result of external circumstances. . • * . 

The coarse hair of the dog of warm climates, becomes fur m high northern, latitudes; and the 

evei^een^tf the South becomes deciduoiTs when removed to the North. - What was «t first acci» 

dental, in time becomes permanent ..' ' - 

. The set^'r is taught to 90L game, but the puppy, its offspring, sets by instinct :. what was at first 

a' mere.halnt, "acquired by education, now beCpmes a permanent principle. ' ' . ' 

Such fietcts as these, wbep strained beyond their legitimate .application, became absurdities.. Does 
it follow that because the hay* of the dog is changed, to adapt ^t, as a coveringj to ei^temal circum- 
stances, that he would ever become a lion or a monkey ? or that, because the educational habits of 
the «e^ter are transmitted to it& offspring, in time it Would be able to solve a problem in geonietry? 
Yet it is reasoniog very Kke this that those employ who teach changes by development from lower 
to higher forms of existence. 

There is a. dangerous ambiguity lurking behind this word fVdevelopment,^ that, I am persuaded, 

has dfceived many. In the geological succession of * animals, theref is very evident gradation from 

the lowest groups to the highest, and this has been mistaken^ for development. The changes that 

liike place in the egg, from the commencement of in(^ubation to the production of the Uving bird, 

.^ipe called development. The changes that take place in the life of the insect,. bet ween the caterr 

*% {Hilar and butterfly, states, are metamorphoses: Now neither K)f these changes can be applied to 

*tht gradation. observed in the scale df beiiig. 

"M When the frog first leaves the egg it has gills for breathing in water, a tail, and all the habits of a 

. fish ; ifter a while legs appear, end the. tail, after another short Interval, disappears : the tadpole 

now.||^gins»to breathe air, and finally leates the water, a small but'well formed frog* H^re is an 

exami^a of jnetamoiphoiii^ which, if it could but be seen to take place between two species, it would 

b^ all that could .be Jl68ir|^vto account for the gradation observed in nature. But these changes 
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are ai mudh a part 6f the natti)^ of a fiog as its lohg legs and aqtiatic habiiti. THie ^EOg MMging 
from the tadppie state is ai? much a frog as its parent. Had it appepired.with the rudimei^ts ctf 
wings, we ooaMaionoe seo^how'itmay, in timeVb^come al n 

There is, however; sbrH^'aiialogJf between the auccesisioa of fossil fishes and ' fe;ptilis8. and .ih^ 
cha:bges that take* place during the. embiyonic derelopment ttfi-ttvese* aninmls. jLgaari7*'JiaB 
obsenred that the changes that ' take' p|ac6^ . in tfie. embryo of fishes represent flie loder ia which 
fishes occur in the older foiisiliferous iteks: \ .. % * ' ' ; * 

The^mbryofish'is first; CAMaginoas and' het^rooir^ the homocircal and 

osseous, state. Now we khoW that the fir^t fishesr were het^rociical and cartilaginous, iind were 
sucoiseded by homocircQlt families. ,•,..,.. . .' 

Reptiles,* too, in the egg^ b^n with biconcaTO Vertebrae, and terminate with the concaYO<*oohiwc 
articular stirfitces, which is ihe type' of. living saurians. Now we^ have seen that.the pvevailing 
form of the eailier reptilito vertebnQ was biomcave. Tbeise analogies li^e curious and mteresting, 
and affdfd*- characters that determine' at otice th^ coder in the scale of oiganiziitibn that* the forms 
thus typified should occupy. As the development in the egg is from lower to highei; fom^i Ihe 
reptiles' "with l&icoiKave' vertebi;^ and^fbhes with heterociical tails, iquost stand l)elew the tMheni in 
th^' scate.' But^ch.faeta atibrd liot the slightest evidence of the transmutation or self-devdorpment 
of species/ • •»•.•... ,- '. ' . • ^ / > 

Whea* it' is urged' thitt no *]^atnralist has 'seen in' existing nature any such pisaage fiom^ioe 
species to another, the reply is thi^t the time is. not. sufficient for their obser^tion — ^'thd matamor* 
phoses of species proceed iS6 slowly with regiurd to us, that we can .neither perceive theii" origin, 
their matinrity, nor theif decay." Bufr tothe organic fi>nps pfes^ed iQJfeie sotid crust of ibe o^irth, 
this Want ^' tln\e *cJtmi6t apply : with the^n .tbefe was time' enbugfa. l!!#t us then see wlvdthel' any 
evidences of sti6h metamorpiiotes present themselyea,' Tho first (H-ga^isitts beiong to the Hollusear 
and Articulalii: now if wex^mpcufe the Brachiopoda df that period . with .the few thatejiat at the 
present day, we cannot perceive that any progress has taken place in ithis oldest of families. Oep)i* 
alopods*. have i^ade no advance in organization or numbers^ but^-on the contrary, almost entirely 
disappeared With th^ upper part of the Cretaceous systeuL ^Besides, the first of the CepUUppoda 
belonged to the higher and not the lower divisicm of the idgHK ' ^ - 

The same is true of Reptiles : the Labjrrinthodon of the New Red, was far firom being the lowest 
of Batitehia.' The Icmg perioh during which the Enaliosaurs peopled the Liassic a(ldOolils seas, 
{A^esehted a good opportunity of observing any transmutatioiMhat ^.I0ay have taken place in jhe^e 
reptiles. The Ichthyosaurus, for instance, might be expected to lose some of those charactejcs thai 
indicate afi^ity with fishes, and become a Plesiosaurus, but no such change can be' observed; 4|^ 
the ctmtrary, they were, from the beginning of their existence, contemporaneous, and firem the vevfr ^ 
beginning presented the same characters that distinguish them at the last. 

After a pro^und examination of the reptiles of this period. Prof.. Ow0h .comes to the conclulbB. 
'^that the different species of Reptiles were suddenly introduced upon the.eaMb^surfacei'' fHpar 
the whole, they make a progressive approach H^the org4feization of the existing spades, yiypot by 
an uninterrupted succession of epproximating steps.^ '^But, ^on .th)^ OMj|||^ the modifiiipntoe of 
osteolc^ical structure which characterize the extinct Reptiles, 'were.iq|^^tfi%.im(Re6aed upon them 
18 ■%■ 
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at tbeSat ensa^oii, akid have bodn neither derived from improvemeQl of a lower, nor lofrt by progres- 
fhre devdopinent into a higher type." 

, And the same concliusion is true of the other groups. The gitiidation isxiiot from one species to 
anothei^jkttl a progression of classes, which was adapted to a corresponding progression in the state 
of the eSui's surface ; and although we cannot- Aow What the actual condition of the ixM)rgiaijc 
W6rld was, at the time of the iutrOductioii of each of these Clacjftes, we have every reason to believe 
4he classes introduced were created with express adaptations to those conditions. 

We find everywhere ummig fossil groups of successive formali<nis marks of adaptation to prece- 
ding conditions. Crustacea follow the fiicoids up6n which they fed; the voracious Sauroid fishes 
are introduced after a supply of food was prepared by . the exi^teince of other animab; Huge 
Reptiles next appear, which jn-eyed upon thes6. Birds come into existence af](er the.appeamnce of 
dry land^as indicated by land plants. .Insects precede the Insectivora^ Herbivorous aninials 
appear still later, when plants were an nnmber and kinids suffident to a£Cbid'the.m proper food, 
"^ and are follo5ined by carliivorons animals, which prey upon th^m. Last in the series man 
appeapi. 

Consistency of Modem Chology with the Mosaic account of (he Oreatum.~Vfhen Geologists 
first announced the fact that deposits of great thickness^, abounding iaihe remains of aniipal» that 
once l|ved, existed in the earth's crust, and that all this could not be explained on the supposition 
that the age of the earth was only 6,000 yei^rs, Geology was considered, iar a while, as opposed to 
the Bible. -^ . - . , 

Time was when Astronomy stood in the salne relation ; and although it is now known that it is 
the motion of the eatth and not that of the 4iun that produces the phenomena of day attd night, yet 
no one thinks the aiithority of the Scriptures le^s^ied, at has his belief disturbed by this — and for 
the simplQ t^emqa that he knowi^, that the Bible wisis intended to l^ a. code of moral and religious 
laws, and not a text book of Astronomy. Apcl this science is now properly regarded as the hand- 
maid of religion, in expanding and ennobling the mindj by elevated views of the Creator's works. 

It is not to be supposed* that Moses, in the account he gives of the creation, intended a system of 
ehfofiology: his great object seems to be to impress his readers with the fundamental truths that 
the world was not eternal, but the. wdrif of the Almighty, and that man, like the rest, had a begins 
ning^n a wcNrd, to show them how, i^nd not when, the world was made. 

It must be borne in mind that the question is not between the facts of Geology and the credibiirty 
of' the Mosaic Account of the .Crealfam, but between those facts and the literal interpretation of that 
account 

'It is acknowledged on all hands that the deposition of strata of rocks six or seven miles in thick- 
i^ess, containing, organic remains, must have occupied, according to all the laws governing matter, 
an immensely^ great period of time. It was usual, at one time, to refer the phenomenon of tli§ 
distribution of ofgahio remains.in these rocks to the Deluge; but no one, who has ever examined a 
tbssiliferons deposit for five minutes, can hold such an opinion. The manner in which fossil shells 
afe esoheddeA fhows most conclusively that t^ie fpimals to which they belonged lived and died 
where we find them, aalrtbat they coukt not have been disturbed by the waters of a deluge. 

There are, I believe, ttiose/^o- suppose that the world is not the result of a long continued series 
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of events, but that it was created at once^ and as we find it. Such an opinion can only be held in 
direct violation of all natural laws and analogies, and by forfeitibg all ^be arguments and principles 
of Natural Theology. Fpr if, when we examine the curiously organized eyes of the Trilobite, 
embedded in the older rocks, we are not allowed to infer adaptation to light and other exteniai objects, 
why then Paley's "watch" present^ no evidences of design, and the arguments drawn fran.it are 
worthless. 

The interpretation of the Mosaic narrative of the creation that is most in accordance with the 
discoveries of Geology, is that which supposes the "beginning," mentioned in the first verse, to be 
a time immeasurably distant from the " first day," mentioned in the flftti verse, and that in the 
interval between this "beginning" and the ** first day," all the phenomena of Greology were brought 
about; and that the subsequent days refer to the present state of the earth's surface, and to the 
creation of existing races of animals atid plants. This is .the view taken by many Geologists, and 
\)y those Divines who have Examined both sides of the question. 

This interpretation was not first proposed by Geologists: someof the Fathers of the Church 
separated the "beginning" from the days of creation^ and the notation of Lutheir's Bible goes to 
show that he supposed the creation to commence \tith the third verse of .the Mosaic narrative. 

Others suppose that the days of the Mosaic narrative are to be understood figuratively, for periods 
of time, of indefinite length. But whatever view be taken of this subject, no one need attempt to 
press Geology into any irreUgious service. No science can be more worthy of the attention of the 
Christian student, for none can lead bim more directly to the Creator, as the First Cause. It te^es 
him back to the time when neither man nor beastolor bird nor creeping thing nor plant existedi 
and when even the oldest rocks had* a less permanent form. In a word, it shows him that all 
save the Almighty had a beginning — thai He alone is eternal. 
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CHAPTER I. 



Cfranitic Rocks, — MinercU Contents. — Bciscdtic Rocks, — TYap Dykes and their Distribution, — 
Flat-woods of Abbeville, — Meadow-Uooods, — Black-jack lands of Chester, — Mineral contents of 
the TYap Rocks, 

It has been common to designate that portion of South Carolina above the falls of the rivers as 
the granitic region, yet granite proper forms comparatively but a small portion of the entire surface. 
The precise limits of the granite of the State is defined with difficulty, for this reason, that while 
it occurs in nuiperous localities, it no where spreads out so as to form a continuous area of any 
j^. considerable extent, and never rises into any thing approaching a moimtain in elevation. For the 

most part it appears on the surface only, in patches of irregular outline, where the slates and other 
overlying rocks have been removed by the streams and rivets on whose banks it most frequently 
occurs. It sometimes appears as if its irregular surface had protruded its moil'flominent pointi 
through the superincumbent rocks, by which the other and more depressed parts are yet covelU* '# 
With a few exceptions, where it rises in masses of twenty or thirty feet in hflljg^t, it sektam foims 
a Conspicuous or picturesque object in the scenery where it occurs. Perhaps tiMi position in which 
it presents tlvB greatest continuity, and certainly where it has exerted the greatest Mjoeoce on 
the topographical and physical features of the State, is where it is seen along the noflbani boun- 
dary of the Tertiary series, in a low Tange of hiUs extending, with occasional interruption, from the ^ 
source of Horse Creek, on the Savannah, to the Congaree, below Columbia, and forming the water- 
shed between the Saluda, which is turned aside from its course, and the head waters of the Edisto. 
The granite forms here a short- anticlinal axis, having the clay slates dipping towards the North, 
and the Tertiary plane towards the South. And although it is generally concealed from view by 
16 
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the sandy Tertiary beds, yet wherever it appears it is found in the relative position just mentioned, 
showing clearly its agency in raising the overljring rocks to tiieir present inclined podtion. 

Graniteville, on Horse Creek, is the most southern locality of granite in the State. The rock is'*, 
laid bare on the banks and in the bed of the stream, by the removal of the sand and clay by 
which it is covered up to the right and left It is a hard, compact, bluish rock, composed of quartz 
and feldspar, with very little mica — the feldspar generally predominating. On the right bank of 
the creek it is much disintegrated ; the feldspar is white, and in n-state of decomposition, and even 
where the rock is solid, it seems to have lost its peculiar lustre. 

A little higher up, and on the opposite, bank of the stream, a qvdny^ has been Qpened, where the 
rock presents its normal character. It is intersected with veins. of feldspar, and the surface broken 
up into prisms by jointed structure. The direction of the prHvcipal joints is about N. 25° W. It 
is also separated into laminae, two of three feet in thickness, ^arallfel with the surfSau^e. Near the 
dam a similar stnicture prevails, but where the rock is disposed \fi disintegration, the iron of the 
decomposing feldspar, which is set free, forms, by segregation', yellow bands, parallel, not with the 
horizon, but with the surface of the rock, giving it a curious striped appearance ; sometimes these 
bands or stripes are much curved, yet they preserve their paraltelism. 

Along the banks of the stream, for a distance of four miles, to tne head of the pond at Yaucluse, 
this rock is exposed, and near the Factory it presents a fine locality for the examination of the pris- 
matic structure, which results from the intersection of joint lines. 

The following diagram represents the relative position of the granite and overlying rocks between 
Horse Creek and Edgefield. 




1.— Granite. 2.— Clay date. S.^Tertiary beds. * « 

On Cloud's Creek is a locality of Porphyritic granite, with white feldq)ar and black mica, noted 
for the mill-stones it furnishes for the neighboring Districts. It occurs in round weathered masses, 
but little elevated above the surface. 

A coarse, crystalline granite occurs on a small stream West of S.' Edisto, where the Columbia 
road crosses it ; it ii overlaid by gneiss and hornblende slate. Thi^k beds of gneiss, having but 
little mica, and wUch are consequently but slightly fissile, cross the river. 

On lifj^twood Creek, at Gen. Quattlebum's mill, granite comes to the surface, a^d in t3be*:mili- 
race-it is covered by a series of talcose and mica slates, together with beds of feldspathic rock. On 
the margin of the pond masses of rough, porous quartz rock, presenting almost a vesicular structure, 
is strewed over the surface. On examination this rock seems to be the result of the decomposition 
and consequent disappearance of crystals of feldspar which were disseminated through the quartz. 
Gould it be found in sufficient quantity, it would make a good substitute for burr-millstone, which 
h somewhat resembles. 
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Higher up the rirer the granite assumes a gneissoid character, and stretching across the bed of 
the stream, forms a serief of picturesque cascades over a distcmce of a quarter of a mile. The 
thickness of the strata exposed here, and consequently the fall of the stream, is about 40 feet — 
Towards the sources of the river the rock is covered and hid from view by Tertiary sandstone. 

On Twelve Mile Creek, near Lexington, crystalline granite is found forming the fall at the mill; 
it underlies the village, and appears at the surface to the East, and along the creek, to where the 
latter is crossed by the road to Youngner's Ferry. 

At Granby, on the Congsuree, disintegrated granite covers the surface, and from this place to the 
junction of the Saluda and Broad River, excellent localities are every where seen, of a fine-grained, 
compact, grey granite. At the Factory broad veins of red granite, resembling the Egyptian variety, 
penetrate the rock, and a fine sienitic granite is found at this place. On the canal the rock is inter- 
sected, in various directions, by flesh-colored feldspar. 

Near Fisher's Mills granite is found outoropping from imder the beds of clay and gravel upon 
which Columbia stands. Round masses of this Rock occur on the surface, and embedded in loose 
earth, near the bridge over the Saluda, and in various places north of the city. 

The rounded form and apparently detached position which they occupy in the banks of loose 
earth in which they are embedded, have caused them to be referred to true transported boulders. 
They are, however, masses of granite rounded in place, by disintegration. 

The rock originally presented a jointed structure, the seams- dividing it, by their intersection, into 
cubic blocks of various sizes. Disintegration commences at the angles, which, being the points of 
least resistance, are removed by exfoliation, or converted into a slightly cohering mass, which 
finally becomes a loose earth, enclosing the rounded pieces of rock. This earth is frequently 
removed from the crevices, and the globular masses remain standing alone, or piled upon each 
other, as they are often seen. It is in this manner that all the rounded masses of granite in the 
State have been formed; which can always be disfinguished from transported rocks by their 

identity with the rocks with which they are 
Fi§i*- associated. The sketch. Pig. 11, shows the 

mode in which tfiese pseudo bouldei^ $ae 
formed. ,: ;^ ,-.. • ' • V. 

Besides the gfrantte .range* thobl^rieflyvii^ 
dicated, there fen^oithctf. localities' in thid re- 
gion, wfiich have little more than a local in- 
terest, and need not be minutely described. 

About four miles north of Cambridge, on 
both banks of the Saluda, extending as high 
up as Neily's bridge, huge weathered hemispheric mas^bs of granite are seen, which frequently rise 
above the surface, to the height of ordinary houses. Their angles are completely rounded, and the 
masses are frequently fractured throughout their entire height. These fractures are the result of 
the disintegration which takes place at the surface of the ground : an undermining of the rock com- 
mences, and is continued until the projecting portions, by their weight, overcome the cohesive force 
of the rock, when of course they break ofil The piling up of rocks upon each other, so often 
noticed, on account of their resemblance to works of art, is also the result of this cause. 
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At such localities as Stone House Creek, in Chesterfield District, the rocks assume the form 
of vast tabular masses, and are supported like lintels or architraves, forming commodious shel- 
ters for cattle; and tradition even says that persons, during the Revolutionary troubles, followed 
their daily avocations in these natural houses. They are the result of horizontal joints in the 
rocks: the lower portion crumbles away, leaving the roof projecting, or supported on pillars, as 
described. 

West of Edgefield Court House, near Martin Town, granite is seen in rounded masses, and in 
disintegrated beds on the road side, where it seems to have protruded through the slates. At Rich- 
ardsonville another extensive exposure occurs. In Fairfield, below Ruff's Ferry, a fine sienitic 
granite crosses the river. The mica, when present, is black, and curiously distributed ; and, con- 
trasted with the white feldspar, it gives the mass a striking appearance. It is doubtless intrusiYe, 
for it appears again at Montecello, associated with the Trap rocks of that locality. Although it 
appears at the surface, in some places quite hard, it is foimd on the plantation of the Rev. Mr. 
Davis, so entirely disintegrated as to offer but little resistance to the spade. Aroimd Winnsboro' it 
passes into gneiss. 

The road from Dutchman's Creek towards Sawney's Creek, on the Wateree, passes a granitic 
ridge, intersected by wide veins of quartz, which are seen near the mill, protruded through the 
slates that cover the granite on the creek. 

A few miles farther up the river from this ppint, a beautiful porphyritic granite occurs. The 
feldspar of this fine rock is grey and flesh-color — the latter predominating, determines the color of 
the mass. The large black crystals of mica give the whole the appearance of sienite. Specimens 
from this interesting locality may be seen in the base of the DeKalb Monument, at Camden. 

At Liberty Hill and at various other places in Kershaw, rounded blocks of coarse granite are 
seen, as if pushed up through the sand, where they are not covered by the talcose slates of the 
gold formation. 

On Buffalo Creek, in Chesterfield District, a rock similar to the DeKalb Granite may be seen, 
which is much used for mill-stones. The ground is grey and the embedded crystals reddish. 

About thirty-six or forty miles from Columbia, a granite occurs, in Newberry District, that claims 
special notice. A few miles from the Edgefield line, and two or three from the Saluda, a coarse 
feldspathic granite rises into a conspicuous hill, which has lifted the slates on each side, giving 
them an N. and S. dip. For some distance beyond this it continues, till it passes into a fine- 
grained rock of uniform color, having the materials distributed equally, which give the rock, at a 
distance, the appearance of a coarse variety of marble. It splits readily into pieces of any required 
size, and is dressed with ease. I saw, on the spot, lintels fifteen feet in length, one foot wide and 
six inches thick. It has not been explored beyond the weathered masses, that cover the surface 
over an area of five or six square miles, i 

I have already alluded to the granite found in the south-east corner of Abbeville, between 
Swansey's Ferry and Cambridge. The Court House also stands upon a bed of disintegrated 
granite. 

Between Laurens Court House and the mountain shoals of the Enoree, granite, both solid and 
disintegrated, is seen along the road. 
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Localities of granite are quite numerous around Union; towards the North-west^ on Rocky Greek, 
and onwards to Pacolet. 

In Spartanburg District, on the road from Glenn's Springs to the village, some fine localities 
occur. Between Cowpens and Limestone Springs granite is. exposed at the surface, and two or 
three miles north of the latter place an interesting section is presented, where gneiss is seen reposing 
against the granite. In some of the wells near the springs a white and fine porcelain clay has 
been excavated, which shows that the granite has been reached. 

At McMuilen's Mills, and other places between the Cowpen's battle groimd and Greenville Dis- 
trict, this rock is exposed ; on Wildcat, and again on Rocky Creek, twenty' miles south of the 
village. In Lancaster, north of the Court House, near Waxhaw Creek, and on the Catawba, at 
Landslbrd, granite may be seen. 

Yorkville stands on a granitic ridge, and this rock comes to the sur&ce again on Fishing Creek, 
and other localities between that and King's Mountain. In the vicinity of the village good exam- 
ples of the granite of this region may be seen, spotted with crystals of black mica. 

Between the Stump House Mountain, in Pickens, and the Estatoe, granite is frequently laid bare 
on the sur&ce; and further on, at the base of the mountains, near Burton's. 

I have thus barely enumerated some of the principal localities of this rock. It would be no easy 
task to point them all out, if to do so were of any consequence.* It is very evident that the portion 
of the State between the mountains and the Tertiary series rests upon a foundation of granite, 
having a very uneven surface, which was once entirely covered by the superincumbent slates. 
These are removed in patches by denudation, and the underlying granite is exposed, to a greater 
or less extent — often at widely distant localities. 

It is still more difficult in every case to separate true granite from gneiss, into which it passes by 
such insensible gradation as to make it impossible to say where the one b^ins and the other ends. 
For instance, at Yan Patton's Shoals, on Enoree, a portion of the rock is granite, whilst the rest 
presents the true planes of stratification of gneiss. 

JUKnertd Contents. — The beds of porcelain clay, derived from granite, and the auriferous veins 
found in it, on Wildcat Creek, in Greenville District, and on the Pacolet in Union, are nearly all 
the economic minerals found in the granite of South Carolina, if we except the mill-stones and 
exceUent material for building purposes that it every where affords. 

Basaltic or Trap Rocks. 

Although I was previously acquainted, from personal observation, with the scries of trap dykes 
extending from Virginia through l^orth Carolina, yet I was not prepared to find these rocks so 
extensively developed in this State ; and it seems not a little surprising that they should have 
hitherto excited so little attention as to be scarcely known. I have since traced these dykes 
through Geoigia, and 4« &r as the Coosa Biver, in Alabama, which is their South-eastern 
boundary. 

Both the trap and other rocks, with which it i? associated, are so much dismtegrated that it is 
impossible to observe the form presented by the dykes at the surface. I have not met with a smgle 
instance where this rock presents any thing like an escarpment, although the manner in which it 
17 
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penetratei the rocks through which the dykes pass may be obserred at many plaoesiy in mwmm and 

such localities. On the surface the dykes are readily traced by the long lines of Mack or dmifc 
green, and ferruginous, spher<Mdal masses of trap, scattered along in the dirsetion of the dykes, 
often for miles in extent. The direction of these dykes is exceedingly uniform, varying bi*tweea 
16^ and 36^ Blast of North, and in general they are but slightly inclined from varticaL 

I have no where observed the very decided colunmar structure chaiacteristic of these rocks, bot 
they often occur sufficiently prismatic to present the idea of an artificial wall, and ttiis hnpresaioBr 
is strengthened when the stones forming the dyke remain, as they sometimes do^ [»led iq>a few feet 
above the surface, while the surrounding rocks are washed away. 

A remarkable wall of this description was pointed out to me by Ifr. Neribit, at tlie Mountain 
shoals of Enoree, where the straight lines of the faces of the dyke, together with the ^' breaking of 
joints," presented by the four-sided prisms which are laid across the wall, very forcibly suggests 
the remains of some ancient military work. 

At one of the mines in Kershaw District a dyke, about twelve feet thick, completely divides the 
auriferous rocks, which have been worked on each side of it, to the depth of thirty feet, leaving the 
dyke standing undisturbed. Between the dyke and walls of talcose slate there is about two feet of 
yellowish green trocXre, and some of the fissures are lined with cr3rstals of sulphate of alumina. 

The slates at the point of contact with the dyke 
are blackened and otherwise much altered, a eii^* 
cumstance not common in the takoee slates. — 
Fig. 12 represents this dyke. 

Wacke, which seems to be decomposed trap^ is 
not unfrequently associated with the dykes of the 
State. It is sometimes white, like chalk, may bo 
cut with a knife, and is often mistaken for soap* 
stone. Such is the case at a locality on Hard- 
labor Creek, where a reddish variety has been cut 
for hearth-stones, under this impression. 

EzelPs mine, in Lancaster, is intersected by a dyke, which, at the surface, and for some fi»t 
below, is nothing but red clay. In exploring the mine, it ofiered a tempting site for a shaft, but it 
had not been prosecuted far before the trap assumed its true character, and put an end to further 
operations in that direction. 

The dykes of South Carolina vary in thickness from a few inches to several miles : in the latter 
case, however, it is probable that the rock is spread out over the surface by overflowing from the 
fissure through which it was ejected from below, in a molten state. 

It will be uhnecessary to describe all the dykes of the State, particularly as they present but few 
peculiarities, and a description of one will apply, with certain limitations, to the whole. I have 
indicated, on the map, nearly all those that I have examined; but many more must have escaped 
me. A glance at the map will give a very correct idea of their relative position and distributkm. 
The smaller dykes are of course not conspicuous, and would pass unnoticed by any one but a 
Gdolbgist. In those Districts, however, where the trap rocks abound, they have unpressed them- 
selves so distmctly on the soil and physical features of the country, as to suggest particular, but by 




l.^-Wacke. 3 — Trap, having jointed structure. 
3.— Talcose slate. 
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00 means desciiiptm, names: such as the ^' Flat* woods,'' of Abbsrille; tfie^ Meadow^woods,^' of 
Union, and the J* Black-jack" lands of Chester. 

A considerable portion of the surfiitce of the laUer District is composed of tiap rock, intersected 
by veins of porphyritic feldspar, quartz, and graphic granite. Wherever the feldspar abounds the 
soil is of jBL lighter color, so that bands of olive and chocolate-colored soild may be seen alternating. 
There is but little opportunity of observing the character of the rocks of this part of the Distriety 
owing to the flat nature c( the surface. The usual spheroidal masses are, however, scattered on 
the surface, and the clay sub-soil is not to be mistaken. 

In Abbeville District a fine locality occurs, which is known as the ^ Flat-woods :" a name that 
conveys an erroneous impression, when applied to the whole tract designated; for, imlike the 
unbroken plain, called the ^Black-jack lands," in Chester, it is undulating, and even, in some places, 
broken. Concretionary nodules of carlx^ate of linie often occur in washes and ravines in trap 
locks. Such nodules are quite common in Abbeville and Chester, and sometimes lead persons to 
expect depoats of marl. 

Between Tyger and Enoree, in Union, masses of trap are strewed over the snrfstce for miles in 
extent. This tract is called the ^Meadow-woods" — ^for what reason I cannot see, as there is not a 
rood of meadow in the wh(de region. 

After crossing Tyger, and ascending the hill, a series of dykes of porphyritic feldqpar occurs^ 
with embedded specks of limpid quarts, and crystals of a bluish feldspar, almost opalescent 

These are among the most important localities in the State. 

In Fairfield, on Dutchman's Creek, and on Beaver-dam, they are quite numerous. In UnioDi 
north of the village, a dyke may be traced for miles in length. A dyke extends, almost without 
interruption, firom Van Patton's shoals, on Enoree, to Young^i P. O. a distance of six mileis. Near 
Cambridge dykes are numerous ; and porphyritic feldspar, much disint^fhited, may be seen cros^ 
.ing the public road. 

Near Fellowship Meeting House, I examined, in company witfi my friend. Dr. Barratt, a con- 
tinuation of this dyke. It is quite hard, and contains embedded crystals of flesh'^eolored feldspar. 

1 have received recently from the doctor, beautiful specimens of this rock, covered with dendritic 
crystalizaticms of oxide of manganese. 

There are other rocks which, from having a similar origin, are placed here : among these tfa# 
most impcnrtant is sienUcj which has been defined as a granite, with hornblende substituted for 
mica. So far as I have observed this rock in South CaroUna, it appears to be, with a few excep- 
tbns, always intrusive ; and in all its relations to other rocks, very similar to trap. 

In the vicinity of Abbeville Court House large masses of this rock occur above the surface, and 
are composed principally of grey feldspar, black hornblende, and quartz — ^bearing a striking resem- 
blance to the well known duincy granite. Blocks of this rock are scattered along the surface^ 
marking the course of the dyke to which they belonged. In the immediate vicinity other masses 
occur, in which the hornblende predominates. ; the feldspar has a lighter color, and the quartz has 
nearly disappeared. This variety is known as hornblende rock. This rock occurs in Pickens, and 
it is only mentioned here because, from its dark color and great weight, it was taken for iron ore. 

In other localities in the State the feldspar is white, which contrasts stron|[Jly with the black 
feldspar. 
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In the N. East comer of Lexington I saw some porphyritic sienite, that was taken from a well, 
which may be a continuation of the Montecello sienite, already mentioned. On the plantation ci 
E. G. Palmer, Esq. a dyke occurs of great interest, from ttie light it throws on the <Hrigin of this 
rock. The dyke has embedded in it angular fragments of hornblende slate, of various sizes, 
evidently torn from the rock which it intersects, in its passage through it, in a molten state. The 
lock resembles a coarse breccia, and would be a beautiful ornamental building materia]. 

A sienitic vein occurs three or four miles from Smith's Ford, Broad River, York District, which 
deserves notice, from the fact that it is intersected by veins of quartz, which have been worked for 
gold, to a depth of twenty feet. At Meansville, Union District, a sienitic granite occurs, upon which 
the slates of that region rest, as may be seen at the Fair Forest mines, as well as at those of 
Nttckols and Nott, near Pacolet, where the rock is intersected by auriferous veins. 

Eurite, which is a compound of quartz and feldspar, is found in many localities, forming con- 
spicuous veins. In the village of Edgefield one is found, which furnishes, by disintegration, a fine, 
white sand. And, near Abbeville Court House, Mr. Speirin pointed out to me a fine locality of por- 
celain clay, derived from this rock. North-west of the village I saw another vein, which contained 
garnets. 

The dykes of the State present many illustrations of the igneous origin of trap rocks. In the 
vicinity of some of the dykes of Edgefield, the clay slates are altered to porphyry. At Hale's mine 
the slates are converted into a black scoria to the distance of four or five inches from the walls of 
die dyke. In Chesterfield the New Red sandstone is altered to a hard, black, compact rock, and 
portions of it resemble over-burned brick. The bituminous coal of the New Red in North Carolina, 
is converted into anthracite, wherever it is intersected by dykes. 

The dislocations and disturbances produced by the intrusion of the trap rocks, are rarely, in this 
State, sufficient to throw any obstructions in the path of the miner. The beds of magnetic iron 
ore, of York District, are sometimes dislocated by dykes, without producing any off-cast of impor . 
tance. Many of the beds and veins in the gold-mines are intersected, and completely divided, 
by dykes, without producing any displacement, or in any other way affecting the productiveness of 
the nunes. 

Mineral Contents. — ^The trap rocks of the southern portion of the Atlantic slope are singulariy 
destitute- of minerals of even scientific interest. Large quantities of magnetic iron ore, in the form 
of black sand, are washed out of the decomposing trap of Chester and AbbeviUe Districts. In 
Chester I found masses of compact magnetic ore, near Comwell's, that indicated a vein of consider- 
able size ; but no ftirther examination was made. The wacke which occurs at Dum's, on Hard- 
labor Creek, near the Edgefield line, is easily dressed, and may be useful for a variety of purposes ; 
but I imaging that it will not stand the fire like soap-stone, which it resembles. 
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CHAPTER II. 

Stratified Rocks, — Oneiss, — Hornblende Rock. — Mica Slate. — Ldmestone of the Oneiss. — Ume- 
stone of the Mica Slate. — Quartz Rock. — B'on Ores. — Magnetic Ores. — Specular Ores. — Brown 
Hematite. — Bog Ore. 



After' this brief survey of the unstratified and igneous rocks of the State, we have next to con- 
sider the relations and extent of the stratified rocks, beginning with the metamorphic series. 

Gneiss, it will be recollected, is, like granite, a triple aggregate of quartz, feldspar, and mica — 
these ingredients varying very much both in size and proportion. In the southern portion of the 
primary region of the State, the strata composed of this rock are thin, fine-grained, and very dis- 
tinctly stratified. As we proceed upwards towards the mountains, as a general rule, the rock 
becomes coarser, more feldspathic, and very frequently porphyritic — shaving large, lamellar crystals of 
feldspar embedded, which frequently preserve a certain degree of parallelism of their axes. It is less 
subject to disintegration than the unstratified rocks of the State, and, when weathered, the feldspar, 
and not the quartz, is found in relief on the sinface, after the other constituents have crumbled 
away. Among the mountains of Pickens gneiss is sometimes seen with the feldspar lenticular, 
as if compressed between the laminae of the rock, or as if it had been introduced during the con- 
solidation of the rock, and had thus pushed the layers of mica apart. Gneiss is often much con- 
torted, and where the mica is black and the other constituent minerals of a light color, the appear- 
ance presented by the rock is striking. Localities of this variety may be seen at Morton's Mill, on 
Long-cane, Abbeville District, at the Mountain Shoals of Enoree, and higher up, at Van Patton's 
Shoals. ^' 

Fig. 13. 




Fig. 13 represents a specimen of contorted gneiss, from Long-cane. Such an effect as this can 
only result from lateral pressure, while the rock was yet yielding. 

Of all the metamorphic rocks, gneiss is best developed in South Carolina ; for, although its 
continuity is often interrupted, by the protrusion of the underlying granite, or the alternation of 
18 
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beds of other Tock, and may be covered by patches of the overlying slates, yet it is seen forming a 
vast plain that extends from the momitains to the middle of the State ; forming, with a few excep- 
tions, all the obstructions on the rivers. The strike being nearly at right angles with the course of 
the streams that drain the Atlantic slope, a series of falls is produced by the outcropping edges of 
the rock, that extends from its Southern limits to the. mountains. 

In Edgefield this rock is first seen towards the South, in a quarry a short distance below the 
village, where it marks the extremity of the anticlinal axis described in the preceding pages. It is 
nearly vertical, and has pushed up the superincumbent slates, so that towards the North we have a 
series of mica and hornblende slate, with beds of eurite ; and towards the South we have a similar 
alternation; which may be studied on the plantation of W. Brooks, Esq. Here the strata are thin 
and slaty in their structure — ^in several places quite vertical. The following section, through the 
village, represents the disposition of the rocks at this place, towards the North and South. 

Fig. 14 




' 1. — Gnei^. 3. — Hornblende slates. 3. — Clay slates. 



The thick, outcropping edges of the gneiss may be traced across the State, from the Savannah to 
Broad River, by the natural dams which they form in the rivers, and over which the water tumbles 
in a series of picturesque cascades, varying in height from ten to eighty feet. Commencing at the 
plantation of J. E. Calhoun, Esq. on the Savannah, Abbeville District, the rock is seen again on 
Long-cane and at Ware's Mill, on Saluda, where it forms the first falls on that river. It is finely 
exposed again on Reedy and Reabum's Creeks, in Laurens, and farther towards the N. E. at the 
comer of Union, and a few miles higher up the river, at the Mountain Shoals of Enoree, and it is 
seen again at Lockhart's Shoals, on Broad River. To the North, and parallel with these, other 
series may be observed, for instance, Tumbling Shoals, on Reedy; Van Patton's Shoals, on the 
Enoree ; and corresponding falls, on Broad River. Still farther North gneiss is observed crossing 
the rivers; the Seneca, in Pendleton; Reedy River, at Greenville Court House; Pacolet, at Hurri- 
cane Shoals, and on Broad River, at Cherokee Ford. And the enormous strata forming the moun- 
tains present the next and last series. 

These parallel ranges of falls might, at first sight, suggest a corresponding series of uplifts ; but, 
after considering the subject attentively, I can only refer them to the result of the alternation of 
more and less destructible beds : the former being washed away, whilst the latter are left projectmg, 
like a flight of steps. 

The' strike is generally between N. 2(P E. and N. E. and S. W. The dip agrees, in direction, 
with but few exceptions, with that of the Atlantic slope — ^varying but a few degrees on either, of 
S. E. So that the dip of the rock coincides in direction with the slope of the country. In a few 
instances, particularly towards the Southern extremity of the rock, it is tilted up; which gives it a 
dip in an opposite direction. Such instances, however, are not common, and have no where pro- 
duced any important efliect on the topography of the country. 



OP SOUTH CAROLINA. 71 

The spurs of the Blue Ridge tfiat constitute the mountain range of the State, first enter from 
North Carolina, at the comer of Spartanburg and Greenville, and stretch along the State line, to the 
Chatuga, where they subside into a group of rounded hills, covered with mica slate. 

From the main ridge some prominent points extend farther into the State. The first of these 
that attracts attention, in ascending towards Saluda Gap, is Glassy Mountain, which lies at one 
extremity, and in front of Hog-back Mountain, and forms one side of the valley of the N. E. branch 
of the Saluda. 

This mountain, when seen from the road, presents a bald rock towards the smnmit, which, when 
wet, reflects the sun's rays, and hence the name. In ascending by the trail, that winds slowly to 
the top of the mountain, numerous opportunities are presented of examining the strata of gneiss 
and hornblende slate that underlie the enormous stratum that caps the summit, which must be at 
least 300 feet in thickness. And if the traveller who turns aside here, be a stranger, as I was, he 
will be surprised to find on the top, not the naked surface of a barren rock, but a good level farm, 
of 600 acres, with orchards of peaches and apples, the finest that I have seen in the State. 

The State Road presents some fine sections where the structure of these mountains may oe 
studied. The same alternations of gneiss and hornblende, with occasionally a bed of mica slate, 
is seen till we reach Hodge's, where the vast bed that caps Glassy is exposed. To the right of the 
road one of the tributaries of the Saluda is seen gliding down the naked face of this rock, over an 
escarpment 400 feet in- height. After passing the summit level of this bed, we find another series 
of slates and gneiss continued to Poinsett's Spring. Lieaving the road here, if we take the right, 
and gain the top of Walnut Mountain, we shall find ourselves on the summit of one of the loftiest 
peaks of the group known as the Saluda Mountains, and in the midst of a scene of surpassing sub- 
limity. Around, and as iltr as the eye can reach, mountain after mountain rises from the plain, in 
solemn grandeur, like enormous but motionless billows on the bosom of a vast ocean — ^filling the 
mind of the behcdder with emotions that no one need attempt to describe. 

From the spring to the summit of the gap, the same rocks continue without change. On 
emerging from the gap one is surprised to find that he has not been ascending to the top of a 
ridge, but the inclined edge of a plane, which now stretches out before him apparently level, and 
from which the mountains of North Carolina seem to rise. 

Tracing another line, parallel with -this, up the middle fork of Saluda, thick beds of gneiss are 
first seen at a romantic little mill. Here a bright stream is precipitated over the rock, forming a 
cascade of great beaut^. The origin of those circular cavities found indenting the water-worn 
surface of the rocks in the beds of streams, may be seen here. The water, as it pours into these 
holes, gives a circular motion to the quartz pebbles which they contain, and which are thus beau- 
tifully polished. This, tc^ether with the disintegrating action of the water, produces, in time, 
cavities as large as cauldrons. From this point, and along the turnpike to Cassar's Head, a good 
section is exposed, consisting of thin beds of gneiss, and occasionally others much thicker, greatly 
contorted, and becoming more and more silicious towards the top of the mountain. Acres in extent 
of the weathered rock are exposed on the sloping surfieu^e. The dip is now inverted, and instead of 
ccnrresponding with the slope of the mountain, it has an opposite direction, which is continued to 
the top. Strike N. 30 E. dip N. E. 
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From Csnsar's Head there is a magoificent view, having Table-ruck directly in firoDt, facought out 
against a back-ground of mountains that fiside away into the bloe and fsur distance. To tha left 
the eye wanders far and wide over the fiain of foliage below; and finom the right the hum of a 
little stream is heard, as it takes its fearful jump over a ledge of sock on the side of the mountain. 

Returning about a mile down the mountain to gain a point firom which the base of the rock is 
accessible, I found thin hornblende slates — ^proving the continuity of the beds of this rock, that 
underlie the escarpment on Glassy. 

After a pathless and toilsome ramble of four miles, over rugged masses of rock, accompanied by 
my young friend, Oscar Lieber, I reached the base of the rock, which is protected from farther 
undermining by the talus which it has formed of its own ruins. 

From the Saluda to TaUe-rock a similar section is presented, with the exception that the slates 
occupy a greater space. 

At the foot of the mountain a coarse, feldspathic granite, with veins of porphyritic granite, occurs, 
which seems to have produced a fold in the overlying rocks : the usual S. E. dip, however, prevails 
to the top. 

The enormous mass known as the Table-rock stands on the sunmiit of a mountain, on the west 
side of the valley of the Saluda. A terrace passes round the base of the rock, made up of loose 
fragments that have fallen from above, making a slope that extends into the valley, and which 
completely hides the mountain side. From this terrace the relation of the underlying rocks to 
this stupendous mass, can be better examined than elsewhere. The rock itself is undoubtedly 
an outlyer from the stratum at Caesar's Head, and which is found capping the entire range. — 
The escarpment exposed by this rock is vertical or even a little overhanging, suid measures, as I 
was informed, in perpendicular height, 800 feet. It rests unconfornuibly upon the edges of the 
hornblende slates already mentioned. The dip of the latter is 30^, while that of Table-rock is 
not more than 10° or 15°. The exact line of junction of the two is not well defined, although in 
the space of a yard or two the passage from one to the other may be observed. The hornblende 
slate is seen running up into the gneiss in wedge-shaped beds. 

The face of the escarpmeilt is east and west, while the strike of the strata is N. 30 E. so that 
the dip can be observed sufficiently well at this place. At the east end of the rock the slaty strata 
are well exposed, for they are not yet covered by the fallen fragments. At this point the dip is 
S. E. 30°. 

On the top of the rock I found beds of hornblende slate, another point of identity between it and 
GsBsar's Head, on the summit of which similar beds occur. On the brow of the rock chaimels of 
considerable depth are worn by the drainage-water, which, in its descent, is divided into drops, 
presenting the phenomenon of rain ; and on the terrace, immediately beneath the highest point of 
the rock, is a clear pool of water, supplied from this source. 

Leaving this interesting locality, for the present, we pursue our route along the base of the 
Estato,.to Jocassa Valley, where the White- water takes its headlong leap down the slope of the 
enormous beds of gneiss which we have examined elsewhere, and which must be, at these falls, at 
least three or four hundred feet in perpendicular height. At the lower falls the rocks are shelving, 
caused by the giving way of the more destructible underlying rocks. In the centre, where it has 
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been exposed to the full force of the stream, the rock is more worn than on the sides, which gives it 
the form of a horse-shoe. Very large pot-holes are worn in the surface of the rock, which in some 
instances is completely perforated, and the water finds a passage through the fissile rocks below. 

From the moment we enter this beautiful valley till we reajch the foot of the falls, we have, on 
our right, the outcropping edges of the gneiss, Uke an enormous wall, high above die tall hemlocks 
that cover the sides of the mountain. 

It is quite obvious that all these mountains^are due to this enormous and indestructible stratum 
of gneiss : they have very generally a vertical side turned towards the S. E. and on the opposite 
side the ascent is often quite gradual. One may ride a horse to the summit of White-side, one of 
the loftiest peaks of the ridge^ but on the other side it requires some nerve, even to look down. We 
have here the anticlinal axis of the Blue Ridge, and at our feet the waters that flow into the Gulf 
of Mexico separate from those that take their course to the Atlantic. 

The direction of this eycis coincides with that of the valley of the Saluda, which separates 
Cffisar's Head from Table-rock, so that we have these mountains on opposite sides of this axis, and 
dipping in contrary directions, leaving no doubt that they were once continuous. 

The section. Fig. 16, across the valley of the Saluda, represents the structure of these mountains: 

Fig. 15. 
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l.~Table-rock. 3.— Cesar's Head. S.—Underlying slates. 

The difference of the angle of incUnation between the lower rocks and the overlying thick beds, 
is due to two distinct uplifts, separated by an interval of time sufficient for the deposition of the 
thick upper stratum. 

When the slaty strata were first elevated they had a dip of about 20^; die superincumbent beds 
were then deposited upon their upturned edges ; the whole was now elevated to its prtsent position, 
or about 16^ or 2KP more. During such movements as these vast fissures and gorges would 
occur, through which air and water would be admitted to the destructible beds below ; their disin- 
tegration would follow, and the overlying rocks would be left projecting, till brought down by their 
own weight ; the debris would form a talus, which, in time, would reach the top of the destructible 
beds, and protect them from further encroachment — ^presenting one of those beautiful balancing of 
forces so common in nature. Such a cause as this may be found yet in operation at the S. E. 
comer of Table-rock: where the inferior slaty rocks are not entirely protected undermining takes 
place, and Vast pieces of the rock have fallen at no very distant period. At Cassar's Head a mass 
has separated from the main rock, to the distance of three Or four feet, and a little more wasting of 
the rock at the base will cause it to come down. 

Another mode in which the destructk)n of these rocks takes place, is the separation of thick 
19 
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slices from the face of the escarpments, by what may be termed exfoliaticm on a grand scale. 
Both at CfiBsafs Head and Table-rock immense tablets may be seen standing erect, as they dropped 
from the face of the rocks. 

Towards the West, beyond the Jocassa Valley, the mountains, capped with these enormous strata, 
leave the State and are succeded by a series of hills, covered with mica slates. 

Hornblende Slate. 

This rock, which is a slaty compound of feldspar and hornblende, is often found passing into 
gneiss, and alternating with it; and, although it occupies no very great or continuous area in the 
State, it holds quite an important place in relation to the soils of the Districts where it occurs. — 
The connection of this rock with gneiss has already been shown, and where they, alternate the latter 
rock always assumes a slaty structure. All rocks containing hornblende are, in a peculiar degree, 
subject to disintegration, from the decomposition of that mineral. It generally occurs in fissile beds; 
it is sometimes quite tough, and the feldspar is often absent Along the base of the mountains, 
from the upper part of Spartanburg District to Oconee Station in Pickens, a wide belt of this rock 
occurs. It passes into a slaty hypersthene rock, which may be distinguished by its bluish, bronze 
lustre. About ten miles north of Greenville a strip of hornblende slate may be traced east, to the 
branches of Tyger, and from Pendleton to West Union alternations of Che rock occur nearly all 
the way. There are nmnerous other localities, some of which will be noticed in another place; 
but it would be tedious, as well as useless, to enumerate all the isolated patches of this, and other 
rocks, that are scattered over the State. 

Mica Slate. 

Judging from the wide-spread localities of this rock, it must once have occupied no small portion 
of the upper part of the State. It is found in spots of limited extent, from the Tertiary boundary 
to the mountains. It alternates with gneiss and hornblende, but it is not before we reach Pickens 
that we find it occupying any considerable portion of the surface of the country. In the N. W. 
corner of the State it is the prevailing rock, and has given a soft and rounded character to the hills 
of that region, which, instead of the long ridges of the gneiss, appear in the form of smooth, 
rounded knobs. Very similar to this is the region around the Cowpens, in Spartanburg District. 
The surface is covered with small, lenticular bits of quartz, coated with mica, which are left- after 
the finer particles are washed away. The Districts where mica slate prevails, although undulating, 
are rarely so much broken as those Districts where the other rocks abound, for the reason that it is 
not so easily disintegrated. There are several little mountain knobs scattered over the State, which 
are principally composed of this rock, such as Rufi*'s Mountain, Gelkey's Mountain, and Henry's 
Knob ; but these, and other localities, will be noticed in another place. 

Mica slate is found passing, by insensible degrees, into talcose slate, by the substitution of talc 
for mica ; when both minerals are found in the same rock, it is called talco-micaceous slate. This 
and the talcose slates are confined to that portion of the State known as the gold region, and to the 
belt in York and Spartanburg that contains -the magnetic iron ores. The finest specimens of tal- 
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cose slate are found near Cherokee Ford, associated with the ores of that locality, and at Hale's 
mine, in Kershaw. In Lancaster it passes into talco-micaceous slate, which is the gold-bearing 
rock of the District. In describing the gold formation the precise limits of these rocks will be 
defined more particularly. 

Associated with gneiss and mica slate are beds of limestone, which may properly be described 
here. 

Lime-rock of the Gneiss. 

In Laurens, on a small stream, about a half mile below Ware's mill, on the Saluda, this rock is seen 
outcropping between ledges of Gneiss, which appear both above and below it in the bed, and upon 
the banks of the streami. The strike of the rooks at this locality is N. 30° E. and the dip S. E. 
40°. Of the thickness of the bed of lime-rock, about fifteen to twenty feet are exposed, rising 
above the water ; but as the stream flows along the strike, and has worn away the rock to the level 
of its bed, and covered, on the opposite bank, the rest of the stratum, it is difficult to ascertain its 
entire thickness. Nothing has yet been done to develope its extent, for the quarrying, so far as it 
has proceeded, has been confined to the most accessible portions of the rock — the mere outcrop. 

With the assistance of Dr. Waits, who discovered this locality, I was enabled to trace the out- 
crop from sixty to eighty yards up and down stream. 

The rock is white, compact, and crystalline, and from its situation almost on the banks of the 
navigable portion of the Saluda, it must, at no distant period, become highly interesting to the 
Districts on the river between this point and Columbia. 

On a branch of Wsdnut Creek other exposures occur, being evidently prolongations of the 
stratum just examined. The character of the rock is, in every respect, similar, and the indications 
of its extent equally favorable. On Clurdy's land the rock rises ten or twelve feet above the level 
of the creek; and on Wait's there are two or three other localities. A slight excavation made here 
exposes the surface of the rock, which is much water-worn, and even excavated into pot-holes. — 
Small veins, containing actinolite, pass through the rock, and occasionally streaks of chlorite are 
seen, contrasting finely with the white color of the base. So that it is probable handsome slabs of 
marble, for ornamental purposes, will be found at this locaUty, when fairly explored. A few miles 
distant, and in the direction of the strike of these beds, it is exposed again on the left bank of one of 
the branches of Reabum's Creek, where rock has been quarried and used for the manufacture of lime, 
to some extent. At one of the quarries the rock may be examined to advantage, near the lime- 
kiln, where it is interstratified with gneiss and soap-stone. A few hundred yards from the creek, 
and at the foot of the hill, a bed has been explored : it is a crystalline, compact, blue rock, of much 
better quaUty and of greater thickness.- But in every case care should be taken to select for burn- 
ing only the unmixed portion of the bed. . 

Above the bridge the underlying beds are exposed over a considerable space, on the opposite 
bank of the stream; they have but little economic value, being nothing more than gneiss, contain- 
ing, among its other constituents, calcareous matter. They prove, however, that the beds of lime- 
rock are contemporaneous with the gneiss in which they occur ; that the calcareous matter was 
held in solutk)n or suspension in water, as were the constituents of the rock, and that they were 
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deposited under similar circumstances, the calcareous matter gradually accumulating, until it con^* 

stituted the entire mass of the deposit to a considerable depth, and then disappearing in a similiui 
manner, being replaced by the quartz, mica, and feldspar of the gneiss. 

Lime-rock of the Mica Slate. 

The most noted as well as the most extensive bed of lime-rock in the State occurs at the Lime- 
stone Springs, in Spartanburg District. This bed is foimd near the junction of the mica slates and 
gneiss, and is exposed, like every bed in the State, on the banks of a stream. It is laid bare for two 
or three hundred yards on the outcrop, and to nearly half that distance across the stratum, in the 
bed of the creek. At each extremity it passes into a hill, by which it is hid, and it is only seen 
where the superincumbent rocks have been was|;ied away — even then it appears but little elevated 
above the surface, excepting at one extremity, where it seems to rise on the hill side. The rock is 
blue, rather compact, and stratified ; but at the western end of the exposure it is white and clouded, 
forming a handsome marble. This portion of the bed is smooth on the surface and grooved in 
lines corresponding with the dip, giving the rock the appearance of the ^^ slickensides" so often 
seen among the slates. At another locality I observed the same appearance in the quartz rock, as 
if exhibiting a tendency to a coarse crystallization. And as a bed of this rock overlies the lime- 
stone, I suppose it impressed this pecuUar structure, while cooling upon the more yielding lime-rock. 

A few miles distant, but in the direction of the strike of this rock, two localities occur — one on the 
land of Mr. Watkins, and the other on Dr. Otterson's plantation, adjoining it. At each of these locali- 
ties the rock has been quarried, but, as usual, only on the outcrop, and not sufficiently to develop its 
extent. At one of these localities the rock is blue, and at the other white and crystalline, and passing 
into hornblende rock towards the top of the bed. At Watkins's the rock passes imder a bank of loose 
materials of considerable thickness, but at Dr. Otterson's it is exposed on the surface, up and down 
stream, for a space of a hundred yards or more. 

Between the Limestone Springs and Broad River another locality may be seen, where the rock is 
quarried for the use of the iron-works. It is entirely below the surface, and has been explored 
below water level. It seems, however, to rise in the hill toward the West, and should be pursued 
in that direction — keeping, at the same time, the present level open. The rock at this place is blue 
and intersected by veins of calcite. 

Lime-rock is found on Cherokee Creek, but so impure, from mixture with the rocks in which it 
is found, that it is almost useless for all economical purposes. 

On the opposite side of the river, in York District, this bed may be traced. Where I examined it, 
on Black-rock Creek, it was much mixed with talcose slates, and consequently of little value. 

There must, however, be another locality at this place, where rock has been quarried for burning 
Ume. 

Between the river and King's Mountain numerous excellent localities are known, and some of 
them are explored to furnish lime for architectural and other purposes. They occur on or very 
near an anticlinal axis, and dip between vertical and 30° towards the N. W. 

Throughout this entire region the Umestone is confined to comparatively low situations, a level 
to which they have been reduced by the denudation under which the whole country suflfered. The 
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thickness of the beds towards the North varies &om ten to one hundred yard8^-«o far, at least, as 
they are exposed ; but where the country, for the greater part, is covered with a dense forest, it is 
evidently impossible to ascertain the extent of these beds. 

In the mica slates of Pickens at least two distinct strata of limestone are found. 

On the Geoi^ia side of the Tugaloo, on Panther Creek, about three miles above, its mouth, a fine 
exposure occurs, where the rock is seen rising boldly and outcropping on the hill side. Strike N. 
15° E. dip S. E. 45°. About forty feet of this bed is pure enough for any purpose— the rest is 
^ mixed with the associated rock. Following the direction of this rock along the old Indian line, in 
Pickens, we find it again on Brass Town Creek, nine miles from its mouth, near the head of a long, 
narrow valley. Thickness of the bed, twenty feet — strike N. 30° E. dip 45°. Limestone is found 
again South of this, on Chauga Creek. A kiln was erected here, many years since, and the lime- 
stone was taken from the side of the cr^ek, in a narrow valley; but the debris from the hill sides 
have fallen down and covered every thing in such a manner that I could barely satisfy myself of 
the existence of limestone at this place. 

That many more promising localities than those ahready known in this interesting portion of the 
State will be brought to light, when the country is settled and the land cleared, no one can doubt. 

duARTz Rock. 

The rock designated by this name is re€dily distinguished from common or massive quartz, so 
. f-c abundantly scattered over the State, generally by its granular structure, and always by the distinct 
planes of stratification which ft presents when seen in large masses. It seems to be the result of 
the gradual disappearance of the matter fornung the micaceous or talcose porticm of the rock in 
which it occurs, and the introduction of a proportionably large amount of siliceous or arenaceous 
matter, during its deposition ; for it is seen gradually passing into mica slate, and it often contains 
a considerable amount of talc. It is rarely found so completely silicious as not to exhibit scales of 
both talc and mica, particularly on the sur&ce of its bedding planes. From a solid, compact rock, re- 
sembling massive quartz, it passes into an arenaceous variety, so Uttle coherent as to crumble between 
the fingers. At one locality the weathered surface of the rock presents the appearance of a conglo- 
merate, composed of small spheroids, having their longer diameter in the direction of the strike of the 
rock, but the hammer soon reveals the true structure, and shows that this appearance is confined to 
the surface, and that it is probably the first step towards crystallization. Before the consoUdation 
of the rock, the silicious matter, obeying the tendency to collect around centres, formed these 
spheroidal masses ; the iron also contained in the masa^be3ring the same laws, collected between 
the spheroids ; but it does not become evident imtil it is highly oxidised by exposure at the surfiice 
when it is washed out, leaving the small spheroids in relief, on the surface of the rock : yet not a 
vestige of this structure can be seen in a fresh fracture. Another remarkable structure presented 
by this rock may be seen on the Union road, near Limestone Springs, where the surface ci the 
stratum is quite smooth, and grooved in the direction of the dip, suggesting the idea of a contused, 
columnar structure. 

The finest example of this rock that I have observed is found on the peak of King's Mountain, 
forming the great escarpment at its eastern extremity, in North Carolina. 
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The sharp, irregular and notched ontline of the crest of this mountain, when seen from the battle- 
ground, and which contrasts so strikingly with the softened and undulating contour of the other 
mountains of the blue ridge, is due to the indestructible nature of this rock, which has preserved its 
angles and fractured surface as sharp as if it had but yesterday been torn and upraised from its 
original horizontal bed. 

Following the ridge into this State, we find the rock passing into mica slate, but re-appearing 
again near Broad River. At the head of one of the islands, opposite the iron- works, it may be 
seen in large rhomboidal masses, which have fallen down, and lie scattered, in confusion, on the 
sur&ce. On the right bank of the river it rises gradually till it reaches the top of Gelkey's moun- 
tain, where it appears as if piled up above the slates, which lie on each side of the mountain. To 
the north of this other spurs are found capped with this rock, which also present, on their surface, 
the appearance of a conglomerate. Towards the South-west it subsides with the surface of the 
country, and re-appears in the talcose slates, on the edge of Union and Spartanburg. It is here 
quite arenaceous, having barely sufficient coherency to form blocks for the hearthstones at the 
furnaces — a use for which it is highly prized. Henry's Knob, an isolated little mountain in York 
District, presents a fine example of this rock, which protrudes in a thick stratum from between the 
mica slates. Ruff's Mountain, in Lexington, affords another good locality. Both here and at 
Henry's Knob the surface of the rock is occasionally studded with crystals of kyanite. 

The arenaceous quartz, so common in the auriferous rocks of Chesterfield and Lancaster, may 
be referred to a variety of this rock ; but at a certain distance below the surface, beyond the influ- 
ence of atmospheric agencies, it becomes a true homstone. 

Another remarkable form presented by this rock, is the itacolumite, or flexible quartz, which is 
' found in one or two localities in the State. The most remarkable of these occurs very near the 
Limestone Springs, about a hundred yards north of the point where the road to Cherokee Ford 
crosses the Union road. The rock is seen on the way side and extending into the woods, in the 
direction of the Springs, and can at once be recognized by its smooth and striated surface. On 
examination portions of the rock will be found to split readily into flexible laminse, varying from 
one-eighth to an inch in thickness ; the surface of the laminse being covered with thin plates of 
mica. It passes even in the same mass into compact quartz, to be distinguished from conunon 
quartz only by its stratified structure. 

The flexible portions of the rock seem to be in the incipient- stages of disintegration, evidently 
produced by the oxidation of the iron. This rock, in its compact form, is seen surmounting the 
Umestone at the Springs. 

The other locality is in Pickens District, between West Union and Oconee Mountain, on the land 
of Dr. McEbroy: It is not very prominent, but may be observed crossing the road, and on a small 
branch near the house. 

Prof. Shepard has recently directed attention to this rock, on account of its connection with the 
diamond-bearing rocks of Brazil and the East. 

In South Carolina quartz rock is certainly associated with the most interesting group of rocks in 
the State, as will appear from the following section. 
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1. Uuartz rock of the King's Mountain range. 2. — Red iron ore, to some extent specular, and extending firom Gel- 
key's Mountain to North Carolina — explored at all the iron-worics. 3. — Gold ore associated with iron ore. 
4 Grey or magnetic ore, in talcose slates. 5. — Flexible quartz, Itacolumite. 6.~Lime-rock. 7. — Iron ore. 

On the North Carolina side a very valuable gold mine occurs very near King's Mountain, and 
the precious metal may be traced through York, as at Carroll's mine and other localities ; in Spar- 
tanburg, at Lockhart's and other mines, not far from the itacolumite locality, and thence into Union, 
to the Fair Forest mines. In Pickens gold is also found in the branch where this rock occurs. 

The resemblance between this group and the Brazilian rocks described by Humboldt, is suffi- 
ciently striking to invest them with a considerable degree of interest* 

In Pickens District rutile is abundant, but as yet neither platinum nor diamonds have been found 
in this State, although thousands of the latter may have escaped with the refuse gravel at the gold 
mines, as hitherto no attention has been paid to the subject. 

In the transactions -of the Geological Society of Pennsylvania I find the following notice. 

<< We have just had an opportunity of examining a fine diamond, weighing one carat and a half, 
recently found in the washings of a stream, in Carolina. It is in the possession of Mr. T. G. 
Clemson', whose intention it is to fiivor the society with a more particular account of this discovery. - 
Sept. 10th, 1835." 

In 1836 I saw, in the possession of Mr. Sinmis, a diamond found in the Portis mine, near the 
comer of Nash, Franklin, and Warren Counties, North Carolina. Prof. Shepard has described, in 
the American Journal of Science and Arts,t and figured a diamond found in Twitty^s gold mine, 
Rutherford County, North Carolma; and in a paper read before the Association of Geol(^:i8t8 and 
NaturaUsts,^ he mentions two diamonds found in a deposit mine, in Hall County, Georgia, one of 
which is said to be in the possession of Dr. Daniel, of Savaimah. 

At the latter locality, and in Habersham and Rabun Counties, Mr. Schrieber found flexible quartz. 
In North Carolina it has been found by Drs. Hardy and Irwin, and m Lincoln by Prof. Olmstead. 

The localities in Burke, N. C. Pickens, S. C. and Rabun, Habersham, and Hall, Ga. belong to 
the same range, and the localities in Lincoln, (N. C.) and Spartanburg, (S. C.) to another. 

Speaking of the specimens collected in Rabun, Habersham and Hall Counties, Georgia, by Mr. 
Schreiber, Prof. Shepard says '^ several of the specimens collected by him possessed a decidedly 
secondary aspect ; and Prof. S. inferred from the account given him by Mr. S. that in some of the 
localities its primary character was less certain than at others." This is the first time that I have 

* Essai Geognostique sur le Giaement des Roches. 

t Vol II. No. 5, second series. 

iProc. A».As.GeolaiidNat NevHayen, 1846: p. 41. 



80 GEOLOGICAL SURVEY 

heard any doubts expressed as to the age of the gold region. Mr. Schrieber describes this rock as 
"interstratified with talcose and mica slate ;" precisely the position which it occupies in Soutli 
Carolina. In Spartanburg it occurs near the junction of the mica slate and gneiss, having an 
immense thicttness of mica slate resting upon it ; and in Pickens it is found in a similar relation. 

The term "sandstone," applied to this rock, is calculated to Bwslead, by suggesting a newer 
formation : it might, with equal propriety, be applied to arenaceous quartz. " Itacolumite formation" 
is also objectionable. Quartz rock formation is a well known name, and is sufficiently definite ; 
besides, it is the appellation applied by Humboldt to the same formation in Brazil. The itacolumite 
is not at aU extensive ; it is confined to a few localities. I have traced quartz rock in South 
Carolina, for miles, but the best locality of flexible quartz in the State does not occupy the space of 
one square yard. It is indeed but small portions of the quartz rock that present this peculiar 
structure. In this respect, also, it agrees with the South American rocks. 

Without advising any one to conmience a regular search for diamonds, I have repeatedly recom- 
mended those engaged in working for gold, in branch or deposit mines, to collect and examine the 
refuse gravel, which is seldom noticed, before it is thrown away. The vast deposits in Pickens 
seem to me to ofier the most favorable localities for such examinations. 

Iron Ores. 

The iron ores of the State that have been explored and used at the iron works are the magnetic 
oxide or grey ore, specular oxide or red ore, and the brown species known as hematite, limonite, or 
hydrous peroxide of iron. The magnetic and specular ores are chiefly confined to a narrow belt of 
slates in York, Union, and l^partanburg Districts, extending along the northern side of King's 
Mountain, crossing Broad River at Cherokee Ford, and terminating on People's Creek, in Spartan- 
burg, a distance of six or eight miles, being underlaid by the lime rock smd surmounted by the mica 
slates of the King's Mountain range. Strike N. 5(P E. dip 46^ to 70° S. E. 

The magnetic oxide or grey ore occurs in a band of talcose slate, which, at its widest extremity, 
scarcely exceeds one half a mile. It is found in a series of beds between the slates, following their 
foldings and irregularities — swelling out to a thickness of fifteen or twenty feet, and again contract- 
ing to the dimensions of one foot, or thinning out altogether. These beds often occur side by side, 
separated by a portion of the slate, and so completely insulated that a bed may be worked within a 
few inches of another without affording any clue to its presence. The thinning out takes place 
both vertically and horizontally, so that the masses of ore are gonerally somewhat lentiform. 

Through the whole of this range the ore appears to be contemporaneous with the slates, being 
frequently intermingled with them in such a manner as to make it difficult to distinguish one from 
the other, excepting by the greater specific gravity of the ore ; a circumstance not readily to be 
explained upon any other supposition tlian that both slates and iron were deposited together. 

The topography of the country, along the iron region, is quite favorable to mining operations, being 
broken and rather hilly. On the right and left banks of Broad River hills rise boldly, and the ore 
has been traced, on their sides, almost to the water's edge ; yet I have not perceived that any 
advantage has been taken of this circumstance, presenting, as it does, so many facilities, both as to 
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drainage and other operations connected with the successful exploration of the mines. On the con- 
trary, the ore is taken out along the surface in an open trench, and, with one or two exceptions, 
only to the depth of a few yards. 

A person unacquainted with this ore, and with its mode of occurrence, would be likely to con- 
clude, on examining the country, that the prospect of an abundant supply of ore was not very 
promising. From the manner in which the ore is mixed with the slates, and its tendency to crum- 
ble and break into fragments, it never appears above the surface in solid masses, but is subject to 
all the causes of disintegration and waste that are constantly acting upon the rocks in which it is 
enclosed : so that a few rusty pebbles, scattered over the surface, are frequently all that appear to 
indicate to the practiced eye the rich beds hidden below. 

Near Cherokee Ford, in the comer of Union, ore has been extracted, to some extent, to supply 
the Nesbit Manufacturing Company's works. A short distance north of the ford a fine bed has 
been opened, towards the hill top; and following the direction of the slates, the ore may be traced 
along the surface, in parallel beds, some of which have not yet been opened. At one of the beds a 
shaft has been sunk, and ore taken out, below the natural drainage of the mine. Generally, how- 
ever, all operations have been confined to within a few feet of the surface, so that the deeper beds 
remain yet untouched. 

On the left bank of the river, at Q^uin's, ore has been raised on the hill side, at an exceedingly 
favorable locality. About half a mile farther up the river, on Black-rock Creek, another bed has 
been opened, which presents greater appearance of regularity in its dimensions than any bed that 
I have examined. The walls are parallel and the slates not at all contorted. It has just been 
opened, at the foot of a hill, and should it continue with the same uniformity that it now presents, 
it will afibrd a supply of ore almost inexhaustible. 

It is probable that this is the lowest level at which ore has been raised in this region, and it is 
the only locality at which I have observed sulphuret of iron in the true magnetic ores. The ore is 
black and granular, with fragments that are highly magnetic, and exhibit polarity very strikingly. 
One or two beds have been opened here, of a considerable thickness, but the ore is of the compact 
variety, being hard and tough, having a highly metallic lustre, and is not in repute with the work- 
men. On the top of the hill, near the road, other beds have been explored, to a short depth. Tto 
ore is compact and massive, and almost unmixed with foreign matter. Ore to any extent may be 
raised at these beds at a moderate expense. 

Farther on, a few miles, several extensive trenches occur, where ore lias been taken out. At one 
of these a shaft was sunk to the depth of thirty or forty feet. Other beds are explored here very 
successfully. The ore is of the black and friable variety. The talcose slates extend beyond this a 
few miles, but they contract and occupy a narrower space, or thin out altogether, towards King's 
Mountain. 

In other parts of the State I found indications of this valuable ore. In Chester District, near 
CornwelPs large masses of the compact variety are found in hornblende, a rock with which the 
magnetic ores are often associated. Mr. Speiren, of Abbeville, showed me specimens found a few 
miles north-west of the village; and on Hard-labor Creek I saw indications of this ore near the bed 
of peroxide of manganese. Time did not allow me to explore these localities as they deserfed, 
but the proprietors, I trust, will examine them carefully. 
21 
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Specular Iron Ore, or Red Hematite. 

Immediately overlying the talcose slates containing the magnetic ores, is a belt of mica slates 
forming tHI' northern slope of King's Mountain, from the North Carolina line to Gelkey's Mountain, 
in Union District. In these slates we find beds of the red ores, or the specular oxide of iron. To 
the north of this, and overlying the limestone, in York District, another similar band of slates 
appears, dipping N. W. and undoubtedly is the corresponding portion of the King's Mountain 
slates, which were pushed up, and thus appear on the other side of the anticlinal axis, which cor- 
responds nearly with the limestone stratum of York and Spartanburg. These slates also contain 
beds of specular oxide. On the North side of Gelkey's Mountain we find some beds of ore in the 
singularly bent slates of that locality — externally black, but having a red streak and powder. This 
bed has not been explored to any considerable extent, but the openings are sufficient to show that 
the quantity of ore is very great, and the situation exceedingly favorable, the bed lying on the side 
of a considerable hill. 

Another, stnd an exceedingly interesting bed, is seen near the furnace. It is two or three feet in 
thickness, distinctly laminated, and breaks into rhomboidal fragments ; but the most remarkable 
feature in this bed is the transition state in which it seems to exist. Near the surface the ore is 
red, and rather pulverulent, particularly at the surface of the laminae. Lower down, or farther into 
the hill, it becomes grey and somewhat magnetic. Still farther removed from the surface, iron 
pyrites appears to so great an extent as to lessen the value of the ore very materially. 

Following the strike of the beds, we find them again on the opposite side of the river, first at a 
point near the King's Mountain Iron Works, on Dear Little Creek — a locality which at one time 
furnished a large amount of ore for these works. It occurs in the state of a red oxide. Along the 
side of the spur of the mountain that approaches the river, numerous exposures of this ore may be 
seen on the left bank of Dear Little Creek. A noted and most remarkable bed occurs a short dis- 
tance north of the meadow branch of Bang's Creek, which is known as the Bird Bank. The ore has 
been explored at two points towards the top of a fold in the mica slates, which gives it the appear- 
ance of two parallel beds. This sketch. Fig. 17, will illustrate the manner in which it lies in the 



Fig. 17. 




1. — Bed of ore which has been reached at a and by and haa the appearance, in the mine, of two 
beds, one overlying the other. 



The ore is black, with thread-like veins of quartz running through it, ^nd jn almost every respect 
resembling the ore near Gelkey's Mountain. The quantity of ore at this locality is immense. 
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pirectly west of this, on Jumping Branch, is the Hardin bank — strike N« 60^ E. dip 46° to 80® 
towards the N. W. This bed is from three to four feet thick, very uniform, both in thickness and 
direction. The planes of the strata in which it occurs bemg imusually straight for micaceous rocks. 
Like the bed already mentioned as occurring near the furnace, on People's Creek, this is regularly 
interstratified with the slates, splitting readily into laminae, and presenting every appearance of 
stratification. Near the surface the ore consists of red and yellow ochres, with harder portions, giv- 
ing a brown powder and streak — being portions of the bed that have assumed the form of the hydrous 
peroxide or limonite. For about twenty feet below the surface these ores continue the same ; but 
below that they are grey, showing, however, when indented by the hammer, a reddish streak. — 
They are also, to some extent, magnetic. At water level pyrites makes its appearance ; and even 
native sulphur is found coating the surface of the fissures in the ore. 

This ore is not compact, but rather composed of small, slightly cohering grains, having a grey, 
dull lustre, excepting where it has been crushed, and there the red powder of the specular oxides 
is seen. 

After a careful examination of the ore of this bed, I am fully convinced that it was originally a 

sulphuret of iron, or what is known at the mines as iron pyrites ; and that if it be pursued to a 

sufficient depth, it will terminate in that mineral. The shaft sunk on the bed is at present about 

fifty feet in depth, which is about the level of natural drainage — so that it is placed beyond atmos- 

. pheric influences. 

It is not a little curious that pyrites will resist decomposition, when placed under water, while, if 
it be exposed to the atmosphere, it is readily acted upon, and reduced to an oxide. Nearly every 
gold mine in the State ofiers examples in illustration of this fact For, wherever oxide of iron is 
found mingled with the ores, when water is reached, it is invariably found in the form of iron 
pyrites. At the depth mentioned above the bed is mixed with iron pyrites, and the ore may be 
traced, through every stage, to the red oxide, of which the bed is composed near the surface. 

We have first the sulphuret or iron pyrites, which, by decomposition, becomes probably the pro- 
toxide, a portion of which combines with another atom of oxygen and forms peroxide, the mixture 
of the two now existing together, producing the magnetic oxide. The remaining protoxide is con- 
verted into peroxide, and the whole is now the specular oxide or red ore which we find towards 
the surface. And if, during this change, water enter into combination with the ore, we shall have 
the hydrous peroxide, or brown ore which, I have already remarked, is found in this mine. Every 
step in this process may, in like manner, be observed at the furnace bed, on People's Creek. 

With these facts before one, and supported as they are by numerous analogies in other mines, it 
18 impossible to avcnd the conclusion that these ores are the result of the decomposition of iroD 
pyrites. 

In the same range with the Hardin bank, and north of the lime-rock, this ore is exposed on the 
surface, although I beUeve it has not been explored. 

Hydrous Peroxide, or Brown Hematite. 

This ore is perhaps more widely distributed than any of the ores of the State. It is principally 
confined to the mica slates of Spartanburg and Pickens, and is the only ore used at the Paocriet 
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Iron Works. It may be seen a few miles north of the furnace, on Pacolet, both on the surfisu^, and 
in some pits which were simk a few feet below the sur&ce. Near the Cowpens it is extensively 
developed, and for many miles west the surface presents infallible indications of the presence of 
this ore in heavy beds. It has also been explored in the vicinity of Cherokee Ford, where it is 
found in beds of good quality. On the Western side of Spartanburg, on the Buncombe road, four 
or five miles North of Van batten's Shoals, beds of this ore may be seen cropping out at the sur- 
face. In the lower edge of Greenville, at McCord's Mountain, in Abbeville, and at Ruff's Mountain, 
in Lexington, brown hematite is found ; but as no examination has been made beyond the surface, 
I am unable to say any thing of the extent of these beds. 

On Crooked Creek, in Pickens District, some extensive beds are found, which were once worked 
to supply a bloomery. The ore occurs in irregular beds and masses in the slates, and although it 
is undoubtedly co-extensive with them, it has not been explored beyond a few feet below the sur- 
face. It is a compact clean ore, working freely and making good iron. 

I have no where in the State observed iron ore in a true vein, with a single exception, which 
occurs in the upper part of Pickens, near Oconee Mountain. The ore is fibrous hematite, and is. 
associated with a quartz vein, containing crystals of schorl. I traced this vein over a distance of 
seven miles, but found it no where of sufficient thickness to be of any economic value. It was 
quarried at one place, as an ore of some of the precious metals, by the owner, to whom it was 
pointed out by an ignorant pretender. 

Dr. Barratt pointed out to me another locality of this ore, in the lower edge of Abbeville, where 
it was also explored for a similar purpose. 

To this species belong the numerous deposits of ore scattered over the surface, in Chesterfield 
District, and at the localities in the Tertiary formation, composed of iron and sand cemented into a 
coarse, ferruginous sandstone. It is highly probable that some portion of these deposits contain a 
sufficient quantity of iron to be used as an ore; but as the State contains already inexhaustible 
beds of the very best quality, it is scarcely probable that these deposits will ever be resorted to as 
sources of iron ore. 

Bog Iron Ore. 

This variety is found in low wet places, and is deposited from solution in water, aided by the 
decomposition of vegetable substances. I have found this ore in several localities, in sufficient 
quantity to be worked. I examined, in company with Col. Gillam, a locality of considerable 
extent, near the Saluda. It occurs in large and irregular masses, composed of globules of ore of 
all sizes, from that of a pea to a marble. In many places this ore may be seen upon the surface, 
In form resembling shot of various sizes. Near Moutecello another locality may be seen, where the 
ore is strewed over the surface and exposed along a ditch-bank, in a low field. There is scarcely 
a district in the State where this ore is not found in some form or other. 

Clay Slates. 

There are few rocks in the State whose limits are equally well defined with those of the clay 
slates. They are aeen on the Savannah, a few miles above Hamburg, where they form bold ledges 
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on the banks, and contain veins of calcspar. At this point they cross the river into Georgia. 
From this locality they may be traced, with but little interruption, along the northern vei^e of the 
Tertiary, almost across the State. I examined them on the left bank of the Savannah, from Ham- 
burg nearly to the mouth of Stevens's Creek, and along the creek, and between it and the river clay 
slate is the prevailing rock to the Abbeville line. Near the bridge, on the creek just named, fine 
exposures occur. It has been removed by denudation from the ridge on which Edgefield C. H. 
stands; but N. E. towards Martin Town, it abounds; and on the road from the village to a point 
within a few miles of Cambridge, it covers the surface nearly the whole way. On Little Saluda 
and on the Eastern side of the District there is scarcely any other rock. In Lexington, on Dutch- 
neck, and on the right bank of Broad river, it is exposed in bold sections. North of Columbia, on 
the Fairfield road, and towards the river, it may be seen. In Chesterfield it is the first rock that is 
foimd emerging from imder the sand of the Tertiary, and thence continues to Clay Creek, in the 
north-eastern part of the District, where it sinks under the New Red sandstone. 

It will be seen, from this brief sketch, that it is confined, as I have already stated, to a band of 
irregular width, overlying the slates at the verge of the beds of clay, sand, and pebbles that form 
the lower Tertiary beds of the State. On the surface it is, like the other slates, soft and disinte- 
grated ; but where the streams have cut into it to any depth it is hard, and frequently silicious. 
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ChM Formation. — Deposit Mines. — Deposits of different ages. — On the Blue Ridge. — TonMS- 
sic Valley.— Of Tyger and Little River.— Gold Mines of York.— Fair Forest Mines.— Co- 
tawba and LyncKs Creek Mines. — Hale's Mine. — Brewer's Mine. — Smithes Ford Mines. — Mines 
of Abbeville.— Of Greenville.— Of Pickens. 

I believe that it is now satisfactorily settled that the gold formation of the United States is con- 
fined to a band of schistose rocks, extending from the Rappahannock, in Virginia, to the Coosa 
River, in Alabama. In North and South Carolina and Georgia, where the auriferous rocks are best 
developed, they seldom exceed a breadth of sixty to eighty miles. Talcose rocks abound so much 
throughout this region, that they have been considered the only true gold-bearing rocks; but gold is 
found in veins in granite, sienite, gneiss, hornblende, and mica slate, both in North and South 
Carolina. 

On the gold-bearing rocks of Virginia an elaborate report, by Messrs. Taylor and Clemson, will 
be found in the first volume of the Transactions of the Geological Society of Pennsylvania. 

The mines explored for gold are of two classes, '< deposit" or '' branch" mines, and those to which 
the miners give the name of "vein mineSi" in which the precious metal is found in the solid lock. 
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Tbe << deposit or branch mines" generally consist of beds of gravel, and pebUes of quarts, frequent- 
ly water-worn and rounded, but sometimes angular fragments are intermingled in the beds. Tbey 
are confined to the beds of streams in valleys and low places, but very often the soil on hill sides 
is washed for gold. They vary in thickness from two to ten feet, although the auriferous portioa 
seldom exceeds two or three feet. 

The gold is not scattered indiscriminately through these beds, but is found very generally near 
the bottom, resting upon the underlying rock, which, if at all disint^rated, the miners call slate, 
although it is frequently granite. Occcisionally beds of clay, sand, or gravel are interposed between 
the gold-bearing beds. The space covered by these deposits is frequently quite considerable. In 
Tomassic Valley a deposit occurs covering an area of many acres ; and on one of the branches 
of Tyger a mine of this character occurs, extending a mile in length, and having a breadth of 100 
yards. At this locality the auriferous gravel varies from eight inches to three feet in thickness, and 
is overlaid by a bed of pebbles six to eight feet thick ; the whole occupying a flat between two hills, 
and covered by a fertile soil of considerable depth. This interesting deposit rests upon mica slate, 
having a very irregular surface, and exhibiting unequivocal marks of the action of water. 

Although these deposits occur upon the banks of streams, yet it is quit evident that these 
streams, for the most part, had no agency in their formation. The quartzose pebbles, rounded and 
polished as they are, by attrition, and spread over a large area, cannot be referred to the action of 
causes at present in operation in the State. Other deposits there are, composed principally of angu- 
lar fragments of quartz, intermingled with the ruins of rocks from adjoining hills, which can gener- 
ally be traced to their original site. Such deposits as these belong to the present era. Indeed the 
operation of the formation of such may be seen in the vicinity of the mines that are situated on 
hill sides. The small veins that appear at the surface are broken down and washed, together with 
portions of the slates, by the rains, into the ravines and low places at the base of the hills. 

The deposit mines, then, as regards age, may be referred to two distinct periods : those consist- 
ing of beds of rounded and water- worn quartz pebbles, of various sizes, but seldom exceeding six 
inches in diameter, and generally corresponding in size with fragments into which the quartzose 
veins of the slates break by their natural fissures. These constitute the most extensive beds in 
the State. Many such are found near the summit of the Blue Ridge, and in such positions as to 
preclude the possibiUty of the pebbles being rounded and transported by any stream or other aque- 
ous force that could have existed since that region received its present form. 

The gold of those older deposits can rarely, if ever, be traced to its original source in the veins 
in place. Partly, no doubt, from their being transported from a great distance, and partly from the 
total destruction of the veins, by denuding forces. 

A very interesting example of this sort occurs upon the sununit of the Blue Ridge, where the 
western waters are divided from thoise that flow into the Atlantic. The deposit is composed of 
rolled rocks and angular pieces of feldspar, with garnets torn from the adjoining rocks. The whole 
deposit bears evidence of having been brought from the opposite or northern side of the mountain. 

The Tomassic beds : those on the Tyger, already mentioned, belonging to Mr. Carson, are of 
this character. At the foot of Poor Mountain, and at Rankin's, on Little River, similar deposits 
occur. At none of these localities could the existing streams have had the slightest agency in the 
dq)osition al these beds. 
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Independent of the comparatiirely level sur&ce over which the materials of these beds have been 
transported, and the size of the pebbles, there are other mdications that show that the transporting 
current must have been a rapid one. It is found that where a deposit occupies a depression, and 
the hills approach, so as to cause the deposit to contract, it is usually found richer below this point. 
For the water, after passing this barrier, would suddenly expand and lose its velocity, and would 
consequently have its transporting power lessened, and the gold impelled forward would be depo- 
sited. Where depressions occur in the underlying rock, the deposit is found richer in such places; 
the eddies formed by these obstructions causing the gold to be deposited. 

In almost every mine there are peculiar indications known to the miners as favorable or other- 
wise. At Mr. Carson's the presence of schorl is considered fortunate; and Col. J. E. Calhoun showed 
me an interesting specimen, consisting of a crystal of schorl containing gold, found in his mine on 
the Estatoe. At other places the existence of ferruginous matter in the deposit is a favorable 
indication. It is difficult to conceive how there could be any difficulty in accounting for the gold 
in these deposits, even if it were not so often traced to the original veins from which it was derived. 

The beds of more recent origin are known, as has been already observed, by the angular frag- 
ments of quartz that predominate in them. Nearly all the << vein mines," in the State have been 
discovered by tracing these beds to their sources. Not unfrequently the veins occur but a short dis- 
tance from the deposit, as is the case with those in the vicinity of the ^ vein mines,'' vnDrked at 
present. Sometimes the soil, in certain localities, contains gold in sufficient quantity to pay for 
collecting it; and when exhausted it often happens Aat not a vestige of a vein is found. A rich 
deposit of this description was worked near the Limestone Springs, but was soon exhausted. In 
such cases as these the gold was disseminated in the slates and not in veins. And as we know 
that both veins and beds thin out and disappear, it is not strange that they should not be found 
always accompanying the deposits. 

To this class of deposits must be referred all those around the vein mines; the deposits worked 
in Abbeville, on Estatoe; on Lawson's Fork, in Spartanburg; and in Cherokee Valley. The 
latter is a most interesting locality, where the materials of the deposit present a complete view of 
the geology of the mountains on each side — ^being composed of precisely the same rocks. The 
gold is traced upwards in the bed of the stream, after the usual fragmentary beds have disappeared, 
and nothing remains but masses of gneiss that have fallen down from the mountain sides, and 
among which gold is found. 

The gold of the branch or deposit mines occurs in irregular particles, more or less water-worn, 
and of larger size and greater purity than the gold extracted from veins. The mines in which the 
gold is extracted from the solid rock admit also of division : those in which the precious metal is 
found disseminated in the slates, or in beds between them, and called by the miners "slate mines,'' 
and those in which the lodes are true veins. To the formei^ belong, for the most part, the mines of 
Chesterfield, Lancaster, and some of the Fair Forest mines, in Union. And to the latter class 
belong Nott's mine, Nuckols and Norris's mine, those near the Limestone Springs, and the mines 
on the Broad River, near Smith's Ford. 

These mines are comprised in two parallel ranges. The one extending from King's Mountain to 
the Fair Forest mines, and embracing those found along the iron and limestone belt of York, the 
mines in Spartanburg, and those on the P&colet and Fair Forest, in Union District Tie ottief 
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range extends through Chesterfield into Lancaster, the southern extremity terminating in Kershaw 
District, near Sawney's Creek, and in York District, near the Catawba. 

Other scattered mines are found beyond these limits, such as the vein on Wildcat Creek, in 
Greenville District, and those on Allison's Creek, in York. 

In the King's Mountain range the first mine, towards the North, on King's Creek, is a very 
remarkable one, being nothing more than a bed of rather poor iron ore and common quartz, about 
three feet thick, in mica slate. ' The gold is not disseminated throughout the mass, but is confined to 
certain portions of it, in which small quartz veins abound. The gold is found, however, in the 
ferruginous portion of the bed. The iron is hematite, and bears a strong resemblance to the other 
ores of iron in this range. 

In many respects this mine bears a strong analogy to an interesting one in the immediate 
vicinity of the mountain, on the North Carolina side, where the gangue consists of yellow oxide of 
iron, with some quartz ; the only important difference being in the thickness of the bed, and in the 
occurrence of the iron as a yellow ochre. Gold has been foimd in other places in this range, asso- 
ciated with iron ore: as, for instance, near tlie Bird Bank, and between this point and the iron works. 

In Lockhart^s Mine, which occurs near Limestone Springs, the gangue is coarse common quartz, 
very irregular in thickness, and cutting the mica slates a little to the East of the strike. This 
vein, judging from the surface rocks, bids fair to be productive, but hitherto it has not proved so in 
the extraction of the gold from the gangue. 

Nuckols and Norris's mine, a few miles above Grindal Shoals presents one of the very best oppor- 
tunities of examining the gold-bearing quartz veins, in their relation to the rocks which they inter*j 
sect. This mine occupies the top and side of a hill, and is therefore exceedingly favorable as ar 
mining ground. A thin stratum of mica slate, in which th6 veins were first detected, caps thi 
hill and rests upon granite, much disintegrated and decomposed. On the hill side, in this scA 
granite, an adit level has been driven a distance of eighty iset, which intersects at least somabf 
the veins which are exposed on the surface, showing that they extended from the granite upwacds, 
through the slates. j' 

Fig. 18. 





A horizontal plan of this mine is presented (Fig. 18) which .^ows the relative position of the 
lodes cut by the level. They are represented by the dariclifi^ caooasing the level. They vary in 
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thickness from one to six feet. As this level was driven with a view especiallf to exploration, the 
lodes have not been followed, to any extent, beyond what was merely necessary to prove them. 

Fig. 19. 




Fig. 19 is a vertical section of a portion of the mine, showing the lodes passing upwards through 
the granite and overlying slates. The veins must branch, for they are more numerous on the sur'^ 
face than would be indicated by the number cut in the drift below^ 

This is almost the only mine in the State where any attempt at regular mining has been made. 
The whole presents a workman-like appearance that was not a Uttle refreshing. 

The granite, which is somewhat sienitic, is exposed in the beds of the surrounding streams; but, 
unlike that in the mine, which may be excavated with a spade, it is quite hard, and this change 
must be looked for in the mine, when the workings reach so low a level. I do not, however, 
expect any change to take place in the lodes, which are of massive quartz, and therefore not sub* 
ject to the alterations that occur in slaty lodes at various levels. If the efficient system commenced 
here be pursued, it will be productive of much good, both in the development of the mine itself, 
and the light it must throw upon the structure of the gold mines of the State. 

The phenomenon of the passage of auriferous veins through* granite, I first had the pleasure of 
seeing at the Maxwell mine, near Charlotte, in North Carolina. Here beds in the slates were 
explored near the surface and towards the summit of the hill; a level was afterwards driven near 
the base, in order to intersect them at a greater depth ; veins of quartz and iron pyrites were soon 
detected, and were thought to have connection with the explored beds on the hill top. I soon 
found that this was not the case. The rock penetrated was granite, quite soft, while the rock on 
the hill was talco-micaceous slate. The gold-bearing rocks in these slates were quartzose beds, and 
not veins. It is true that veins often follow the strike of the rocks, and may be mistaken for beds, 
but this could not have been the case in the present instance, for the quartzose portions of the beds 
were laminated and interstratified with the slates, in such a manner as to leave no doubt that they 
were contemporaneous with them. There must here, then, have been two systems of auriferous 
rocks ; the veins in the granite consisting of quartz, oxide of iron, and pyrites with cavities filled 
with native sulphur in fine powder and delicate crystals ; and the beds in the slates. 

One circumstance at this mine it was difficult to account for: the hanging wall of the vein was 
composed of a thin partitk)n, having a slaty structure, and in every respect resembling the over- 
lying slate, interposed between the granite and the vein. At first I unagined that the slaty matter 
23 
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might have fallen into the interval left between the vein and the granite, on the contraction of the 
former, but the possibility of this was precluded by the fact that the lanunse of the slaty portion 
were parallel with the vein, which could not have been the case had it resulted from infiltration 
from above. Had the vein passed downwards through the slates it might have carried portions of 
the slate with it, but this was evidently not the case. 

Neither could it have resulted from any injection of the granite and veins among the. slates, for 
there was no appearance of disturbance. 

A similar phenomenon is presented at the Nuckols and Norris mine, although not to the same 
extent. The partition of slate accompanying the vein is not so thick, but in other respects it is 
similar. From a minute examination of these localities, I am forced to the conclusion that this 
slaty partition is the result of the metamorphic action of the vein, which must have been injected 
in a melted state. In the liomogeneous masses into which both granite and slates are often reduced 
by decomposition, it is very difficult to distinguish one from the other ; and any cause that would 
produce a slight modification or re-arrangement of the constituents of granite, would convert it into 
slate. 

Some curious mines were discovered a few miles higher up the river, and above Easter-wood 
Shoals, consisting of talco-micaceous slates, intersected by veins of feldspar, passing into kaolin ; 
the auriferous veins being coarse, crystalline granite. At Littlejohn's, not far distant, on the con- 
trary, the gold-bearing lodes were quartz, and although granite veins were common in the mine, 
they contained no gold. 

Fair Forest Mines. 

These mines occur on a creek of that name, north-west of the village of Unionville, and very 
near the Spartanburg line. 

One of the most extraordinary of them is known as Nott's mine, which consists of an enormous 
and irregular vein of quartz, in some places forty feet thick, crossing the slates at a small angle — 
dip. 45°. The slates near the surface are much disintegrated, having little more tenacity than 
ordinary earth. A level of about fifteen or twenty feet in depth was worked open-cast, like a 
quarry, and an immense quantity of ore taken out ; but as the greater portion of it consisted of 
massive quartz, it must of course have been quite poor — a deficiency compensated for by the quan^ 
tity. At present a shaft, ninety feet in depth, is sunk on the back of the vein, with which it is con- 
nected by a short cross cut. Near the shaft the lode is worked to water level, and only the aurifer^ 
ous portion mined. The slates have become harder, and the granite cannot be far distant, for very 
near the mine it was reached in an adit which was attempted to be driven in the hill side. It was 
soft, like that underlying the Nuckols and Norris mine. We may look for much important informa- 
tion from those mines where the lodes pass from the granite through the slates. In all mining 
districts, important changes are looked for, under ;such circumstances, and the passage of veins 
firom one rock to another, is noticed with interest. It must be observed, however, that it is only 
true veins, and these, in the gold mines of South Carolina, are generally massive quartz, that we 
can expect to trace downwards into the lower rocks. Even the slaty auriferous ores are subject to 
variation, dependent upon changes that have taken place in the slates in which they are enclosed. 
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For example, the slates which are quite soft near the surface, become bard lower down ; a correspond- 
ing change takes place in the lodes, which, with the same treatment, become less productive — not 
generally because the ores contain less gold, but because it becomes more difficult to extract it. 

Such changes are quite common and well known, but they are not those to which I alluded 
above : there the lodes remain the same, massive quartz ; but they often become more or less rich, 
in passing from one species of rock to another. 

Not far from this is the mine known as the Harman mine. The gangue is composed of iron 
pyrites, oxide of iron, quartz, and sulphuret of copper. The vein, though not thick, is very regular, 
and the ground favorable. It is exposed at the foot of the hill, so that there is ample room for 
drainage. Besides, the indications of copper are far greater than at any other locality in the State. 
At the heaps of refuse ore and waste, near the mouth of the pit, a considerable quantity of sulphate of 
copper is formed by the spontaneous decomposition of the copper pyrites. In the process of grind- 
ing and amalgamation, the sulphate of copper was reduced by the iron wheels, and perhaps also 
during the process of roasting the ore: the copper was of course taken up by the mercury, and it 
alloyed the gold so that the whole was worth only about forty or fifty cents the dwt. This did 
not, in any way, affect the productiveness of the mine, yet I believe it, in some measure, induced 
its abandonment. I trust that the proprietor will again resume the working of that interesting 
mine, if it be but merely to explore it for the copper, and it certainly contains gold enough to pay 
the expense of exploration. 

A few miles distant from these are the Fair Forest mines proper, and West's mine. They are 
on a narrow ridge of talco-micaceous and talcose slates, wedged in, as it were, between strata ai 
compact slaty hornblende rock, and thinning out towards the North. They present very few pecu* 
liarities to distinguish them from each other. 

The precious metal is disseminated in the slates, but confined to certain limits, that may be dusk 
tinguished by the quartz, which is generally granular and ferruginous, and more abundant than in 
the unproductive slates. Both portions of the slates are, however, quite disintegrated, so that the 
mining proceeds with great ease, until a depth of ninety or one hundred feet is attained, when they 
become quite hard and difficult of excavation. 

An adit level was commenced at the Fair Forest mine, but was abandoned long before the gold- 
bearing beds were reached, on account of the difficulty of the work — although such an adit would 
have drained the whole hill. No one unacquainted with the subject would suspect that the slates 
excavated here were the same as those on the surface; the latter being quite soft — yielding readily 
to the pick; the others tough and flinty, resembling homstone. The oxide of iron, which gives a 
ferruginous character to the surface slates, is, in the adit, sulphuret of iron. Very small quartz 
veins are found, intersecting the hard slates, and I think it probable that the quartzose portion of 
the top slates may be due to these veins, although they are not so readily distinguishable in the 
decomposed slates. It is qmte certain that the auriferous portions contain more quartz, for they are 
readily distinguished by the miners by the mere touch. 

The mining, as hitherto conducted here, is most deplorable. The ore is taken out in open-cast 
workings of considerable extent, carried on in the direction of the strike of the beds, and with the 
dip. When pursued in this way to the depth of a few yards, of course the hanging wall of th&. 
mine falls in, and is abandoned; or, if resumed again, it is with difficulty, and much danger.. 
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West's mine, which is adjoining this, has been explored to a depth of 116 feet: it has therafove 
the deepest shaft in the state. The water is raised by a whim to an adit driven in the hill side, 
and through which the mine was at first explored. Like the other mines, the slates are soft near 
the surface, but become hard below. There are here thick beds of quartz, projecting above the 
surface, but containing little, if any, gold. These beds are very different from those of massive 
quartz, so common on the ridges in the gold region of Lancaster. They always present the appear- 
ance of stratification, and it seems evident that they are the result of the predominance of quarts 
over the other ingredients of the slates during their deposition. The auriferous part of the slates 
at these mines have a strike of about N. 10^ E. and dip S. E. 70^, and vary in thickness from a 
few inches to four feet. Here, as elsewhere, excepting in the true talcose slates, the richest gangnes 
are those that are most ferruginous ; and even in the true massive quartz veins, that portion that 
has the most oxide of iron in it, and is most porous, is the most productive. In Nott's mine an 
exceedingly rich nest was once found, consisting of brown ochre, from eleven bushels of which 
3000 dwts. of gold were extracted. 

The Began mine is a continuation of this group. The slates are interstratified with hornblende 
slates, and cut by trap dykes, one of which was struck in sinking a shaft. Granite is found in the 
beds of the stream near this mine. 

Deposit mines are worked with greater or less success in the vicinity of all these mines, the gold 
being washed down, with the debris of the veins and slates, into the little vallejrs that intersect 
this region in every direction. Such deposits are readily distinguished from those already men- 
tioned, where the pebbles, &c. have been brought from a distance, are much water-worn and 
rounded, and bear evident marks of the action of water long continued. Here, on the contrary, 
the materials consist principally of the same rocks as those on the hill sides and the surrounding 
country — ^furnishing an excellent guide to those in search of mines. Nearly all those of this 
vicinity were discovered by tracing up deposits to their sources. 

On the left bank of Broad River, a few miles from Smith's Ford, some mines exist which belong 
to this group. They are quite interesting, as showing the connection of the auriferous veins with 
the underlying granite. At one excavation a vein passes from the latter rock, through the slates, 
and at another a vein of massive quartz, containing gold, is seen intersecting honiblende. I know 
of no mine where a larger number of fine hand specimens were found than at this; yet it does not 
appear to have been worked to any extent 

About ten miles above this, on Guion Moore Creek, other mines have been discovered, where the 
lodes consist of thick veins of compact, milky quartz. These also gave good promise of produc- 
tiveness; but hitherto, I believe, the owners have been disappointed. Very similar to these are the 
mines on Allison's Creek, which were once explored for gold to a considerabie extent Like those 
on Guion Moore Creek, the veins are large and altogether of massive quartz, in mica slates. I 
found at this place sulptiuret of copper, which occurs in the veins with iron pyrites. 

I am also inclined to refer to this range the patches of the gold formation in Abbeville District, 
at Parson's Mountain, and in Edgefield, near the line. At the base of the mountain washing for 
gold has been carried on to some extent, but I caimot say with how much success or profit. The 
gold has been traced to a vein on the mountain side, upon which a shaft has been sunk to the depth 
of sixty feet In the bottom of the shaft the vein is one foot thick, composed of massive and 
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ferruginous quartz, having the fissures and cavities coated with small crystals of phosphate of lead. 
Galena is also found in the lodes, and although these minerals are comparatively rare, they were suf- 
ficient to remind one of the splendid crystallizations of the silver mine in Davidson, North Carolina. 
South of this gold is found in numerous places, but as ground was scarcely broken, I had no means 
of observing them. 

Between the mountain and the village the precious metal may be detected in the common quartz 
veins that make their appearance at the surface. The cavities in the quartz are often filled with 
native sulphur, to the extent of a spoonful in a single cavity. 

In this direction gold is seen for the last time towards the Savannah, on Ward's Creek, on the 
edge of the Flat-^woods. No vein has been discovered here, but the deposit is a remarkable one : 
it consists of y^How, ferruginous quartz, which must have been included in hornblende rock or pro- 
togine, for tb^se are the rocks associated .with it : they are also the rocks of the vicinity. The 
auriferous gravel varies from one to six feet in thickness, and is overlaid by a bed of red clay and 
loam, from itiree t^ six feet thick ; and, from what I saw, I suppose that this deposit may be worked 
over aga|in with profit. 

On a branch, pf Hard-labor Creek, talco-micaceous slates are found, near the Edgefield line, and 
soniie gold haj^been washed in a deposit, consisting of angular fragments of quartz, Uttle worn, and 
shQwing that- they have not been transported from any great distance, and that the original veins 
may be looked for in the vicinity, unless they have been entirely destroyed by the denudation to 
which ihei.ffvaface has been exposed. 

In Gii^nville District gold is foimd in a mine which is only remarkable for its lode of smoky 
quartz, o^de of iron and pyrites, passing through granite. It occurs on Wildcat Creek, a branch 
of Tyger. The vein is only a few inches in thickness, and the gold, I think, is principally confined 
to the oxide of iron, which is found in the form of cubic crystals, showing that it was once pyrites. 
I ha^e seen such appearances elsewhere, but they are here, perhaps, more striking than at other 
localities; and I am convinced, after a pretty thorough ex;amination of the subject, that aU the 
oxide of iron that occurs in the gold veins, as I have already stated, was once sulphuret of iron, or 
pyrites,- and that at a depth below the surface which is quite variable, the iron associated with the 
gold exists in that form. 

The deposits that occur in the upper parts of Pickens, <m the lands of J. E. Calhoim, Esq. and 
which occupy a considerable area, seem to belong to a third range, which comes into the State from 
the Blue Ridge. 

Gold Mines of the Catawba and Ltnch's Cre^k. 

These mines are found principally upon the streams that flow into the Catawba from the East, 
and upon the branches of Lynch's Creek, in Lancaster, Chesterfield, and Kershaw Districts. The 
gold formation crosses the river into York, at Turkey Point, and after extending a few miles into 
that District, it is terminated with the appearance of granite at the surface. 

The S. E. corner of it is seen m Fairfield on Sawney's Creek, where the public road crosses it, 
and again between that point and the Wateree. On the N. E. it extends into North Carolina, 
24 
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being a continuation of the gold-bearing rocks of that State; and towards the Scwith it fermiiiates 
with die granite of Kershaw, or sinks under the beds of sand of the Tertiary series. 

A few miles over the line, on the North Carolina side, an excellent opportunity is presentad tot 
the study of the gold-bearing rocks of this part of the State; for the hill, known as Lswson's nunei 
has been more or less opened over a space of one mile in length, and, in some places, to a depth of 
ibrty feet. The slates, which are very hard at that depth, seem to be composed of a flinty taleose 
rock, somewhat disint^rated towards the surface. Owing to the hardness of the slates, the sides 
of the open cuts do not fall in readily, a^d the auriferous beds can consequently be seen to great 
advantage. Very generally they follow the contortions and windings of the slates, but in one or 
two instances I saw them crossing the ordinary slates, without veins, or any other appearance to dis- 
tinguish the productive from the unproductive portions of the slates, excepting the presence of 
oxide of iron, and the more disintegrated state of the auriferous portion, which gives it an arena- 
ceous character that may be detected by the touch. From what I have seen here and elsewhere, 
I am convinced that in many of these ^'slate-mines," the gold is often disseminated through the 
slates, and only becomes evident wliere they are somewhat disintegrated, or where the sulplmr^ of 
iron, which frequently envelopes the gold, is converted into oxide of iron. The gold, which is crflen 
found lining the laminae of the slates, like a covering of gold leaf, is also in much smaller particles 
in these mines than in those where the gangue is massive quartz. The productive beds at this 
mine vary in thickness between half an inch and ten inches. 

The slates of this range enter South Carolina at a point a little north of Bellair, Lancaster Dis- 
trict. They are composed of a series of white arenaceous slates, containing talc and mica, very 
rough to the touch, and occupying a belt of country about six or eight miles wide, extending firom 
this point almost to the village. It must not be supposed, however, that all of these slates contain 
gold: on the contrary, the auriferous portions are confined to patches of limited extent, scattered 
over this area. Cureton's and Ezell's mines are near the line, and when I saw them they were 
quite promising. At the latter mine I found as fine hand specimens as I have seen any where. It 
requires great caution and much skill to judge correctly of mines that change so suddenly from a 
soft, easily excavated rock to one of flinty hardness, and where, if the difficulty is great in the 
mine, it is increased ten-fold at the mill ; for nothing short of the finest levigation can extricate the 
exceedingly fine particles of gold from these tenacious slates. So that, as a general rule, other* 
things being nearly the same, the value of these ^' slate mines" will depend on the depth to which 
disintegration has proceeded. It is curious to observe how nearly the trap dykes of this region 
agree with the slates, which they intersect, as to the depth to which they are disintegrated : at the 
precise point where the slates become solid, there the dykes assume their true character, although 
above that they may have been nothing more than ferruginous earth. 

I first observed this interesting fact at Lawson's mine, where a 3mall dyke is exposed in the shaft, 
firom top to bottom. At first it is, like the slates, a loose earth ; a little lower, where they become 
more tenacious, it is a whitish wacke, that may be cut with a knife ; still lower, where the slates 
resemble homstone, the dyke becomes a true trap rock. 

At my second visit to this locality, Ezell's mine was re-opened, and a shaft sunk upon a dyke 
which, at first, was little more than a red earth, but soon exhibited its true character. 



OP SOUTH CAROLINA. 



96 



I had an opportunity of obsenring this mine in a new shaft, about fifteen feet deep, sunk for 
exploration, on the auriferous beds, which resembled true veins in the manner in which they crossed 
the slates, yet they differed from such, in having no walls, separating them from the slates, and 
also in being laminated. 
The following section (Pig. 20) will convey a correct idea of this mine at the time I saw it. 

The vertical dark lines represent the veins 
Fig. 20. passing through the slates, and dislocated by 

the seams that cross them from right to left. — 
I think that this phenomenon must be referred 
to the same cause that produced a similar one 
in Lawson's mine, namely, the oxidation of the 
iron and predominance of quartz along these 
lines ; for in the mine it was difficult to dis- 
tinguish them from the surrounding slates, ex- 
cepting by their more ferruginous and sandy 
appearance. 

I have not seen a true gold-bearing vein at 
any of these localities, although adjoining the 
mines there are large veins of massive quartz 
capping the hills; but they contain not a par- 
ticle of gold. 

Numerous irregular excavations are seen 
west of this and belo^ Bellair, but the work- 
ings have not been continued to any depth. A 
few miles lower down, Massey's mine may be seen, not far from the road side. It has little to dis- 
tinguish it from those just described, excepting, perhaps its very white and soft slates, and the 
arenaceous character of the gangue, which is so white and pure, when washed in the mill, as to 
be fit for the manufacture of glass. 

At Turkey Point, on the Catawba, near the site of the old Indian village, the rocks of this region 
are finely exposed. The only mineral, however, that they contain at this place, is sulphuret of 
iron. Prom this point they cross the river and re-appear in the south-east corner of York District, 
where a little gold has been found. South and west of the village of Lancaster nearly one-third of 
the District is covered with the slates of the gold formation, and mines are dotted along the ridges 
in various directions. 

Blackman's mine is among the first that I examined, where the rock is a true talcose slate. The 
colors of the rock are striking, being bright green, purple, and silver white. Mines situated in true 
talcose slates have the advantage of being uniform throughout, and not soft on the surface and 
hard below. The productive portion of the slates here are thick, wedge-shaped beds, enclosed in 
the barren slates. A vast quantity of ore seems to have been taken from this mine, and on the 
whole it seems to have been worked with some judgment. Very similar to this is Hale's mine, 
on the edge of Kershaw : like it, it is composed principally of talcose slates, and the gold is dis- 
seminated in beds of great thickness. The bed worked when I saw the mine, was fifteen feet thick 
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at bottom, thinning out, like a wedge, towards the surface. It was explored only to about a depth 
of twenty-five feet In general this mine has been worked in open-cast; and a number of the old, 
abandoned works may be seen along the ridges — ^the refuse piles covered with sulphate of iron, the 
result of the decomposition of the pyrites thrown out of the mines. The mines of this locality 
have been worked steadily, and I understand profitably, since 1828 — a fact that may fairly be attri- 
buted to the circumstance that they have remained in the hands of the original owner, and have 
not been rented to persons having no permanent interest in them, rather than to its being so much 
richer than other mines. 

On a ridge between Hanna's Creek and Gill's Creek, some mines of considerable extent occur. 
Two of them, known as Belk's and Perry's mines, occupy two parallel beds about 300 yards dis- 
tant, and have been worked to a depth of thirty-five feet. Stevens's mine is a continuation of 
these, and can scarcely be distinguished from them. Not far from Taxahaw a mine was opened 
that gave good promise to the owners. In the ardor of first discovery it was excavated in a wide 
open-cut, which soon fell in at the sides. It now became necessary to retrace their hasty steps, and 
take the course that should have been pursued at first, and which now could only be done at great 
disadvantage, and with much unprofitable labor. 

Brewer's Mine. 

In that part of Chesterfield District which is drained by Lynch's Creek, slates similar to those in 
Lancaster are found in several localities. After crossing the creek at Slate-ford, a hill presents 
itself, which is composed of talcose slates ; a little farther onwards, and immediately between Fork 
Creek and Lynch's Cr^k, the slates are exposed on the surface. They contain fine beds of soap- 
stone, and groups of beautiful crystals of radiating talc, of red and yellow colors. Protruded 
between these slates is an enormous bed of what, at first sight, appears to be arenaceous quartz, 
mixed with talc. Its greatest thickness is nearly 800 yards ; and I traced it for a distance of one 
mile and a half, along the outcrop of the slates. The whole of this vast bed is more or less aurif- 
erous, and is known as Brewer's mine. 

Before setting out upon the survey I consulted the United States' census of 1840, to obtain some 
information as to the mineral resources of the State, and copied into my field-book "61 hands 
engaged in mining." The reader may judge my surprise on finding here 200 hands, employed in 
a mine of which there was scarcely any thing known beyond the immediate neighborhood. 

On the slope of the hill a part of this bed is covered by a deposit consisting of clay, gravel, and 
founded pebbles, which was pretty rich in gold, and continued to be worked profitably from 1828 
to 1843, when the bed already alluded to was discovered by Col. Craig and Messrs. Anderson and 
Kinson — a discovery which has added greatly to the mineral wealth of the State, and entitles 
them to honorable remembrance. 

So entirely disintegrated is the rock composing this bed that it continued to be worked, up to the 

time of my visit, two years after its discovery, without exciting any doubts as to its being at all 

diflferent from the deposit already known and worked. 

* On the crest of the hill a bluish, heavy rock is found in masses above the surfisu^e, and in frag- 

scattered around, which is a compact homstone, and is sasn in all the stages of disintegration 
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between the flinty rock and a fine, exceeding white sand, of which the greater part of the bed is 
made up. It is remarkable that the talc shows itself most in the first stages of the disintegration 
of the rock. The iron which it contained is converted into the peroxide, which, together with the 
talc, appears as if cementing angular fragments of the rock, giving it the appearance of a breccia. 
The change of color is also not a little curious : the dark hornstone becomes, when disintegrated, a 
snow-white sand. Irregular masses of rock are interspersed, and the bed is traversed by veins of 
massive quartz. 

The evidence of igneous action here is unequivocal. Cubic spaces, once occupied by crystals of 
sulphuret of iron, are lined with a thin coat of peroxide of iron, beautifully iridescent. The 
same appearance is presented by the fissures, which are covered by a glazing of iron, as if by the 
sublimation of that metal. In other parts of the mine the rock is quite vesicular, and almost con- 
verted into a black scoria. 

When I first saw this mine, open-cast excavations, in several places, were commenced, and in 
some spots prosecuted to a depth of fifty feet. When I re-visited the place, after an interval 
of two years, it was scarcely possible to recognise it as the same mine. Had a detachment from 
an enemy been sent to destroy the mine, I cannot imagine how they could have executed their 
task more completely. Nor is this the fault of the intelligent and worthy superintendent, who is 
fully aware of the evils of the miserable system practiced, and as sincerely deplores them. The 
whole grows out of the system of letting, prescribed by the owners; and truly '< killing the goose 
to get the golden eggs" seems here scarcely a fable. 

A portion of the mine equal to about twelve feet square of the surface is let to a company, num- 
bering from three to six persons, who work it as they think proper, and abandon it when th:^y please. 
It requires no argument to show that where twenty or thirty such companies are working in this 
independent manner, there can be Uttle system and less mining, in the proper sense of the tenn. 
No grinding apparatus has been used to any extent — ^the soft portion of the gangue alone being 
washed for the precious metal; and even that is excavated in the most reckless and unworkman- 
like manner : and in washing, the worst form of the common rocker is the only instrument used. 
In a common deposit mine, where the auriferous bed is only a few feet thick, the loss from this 
mode of working would be very considerable ; but where a mine is worked to a depth of fifty or 
sixty feet it must be incalculable. 

The whole of this mine will, no doubt, at some fiiture day, be worked over again. Even at pre- 
sent, in some instances, the ore has been re-washed with profit. 

' I found here masses of bismiUh ochre, of ten or twelve pounds weight, which presented strong 
indications of the existence of a greater quantity. But gold alone engrosses every one's attention, 
and I could induce no fiirther search for this valuable ore. Bismuth also occurs native at this mine, 
and is taken up by the mercury during the process of amalgamation, so that it has sometimes hap- 
pened that when the miner imagined he had in his amalgam a fine lump of gold, it has turned out 
to be, on driving off the mercury, nothing more than a piece of bismuth. I saw, in Hale's mine, 
silver taken up in a similar manner, but suppose it may have resulted from lost coins ground up in 
the mill. 

There are scHxie other mines on Lynch's Creek that seem to be connected. They are scattered 
26 
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for a few miles around the country, but present nothing that need be described here. Among the 
principal are Miller's, Huff's, and Belk's. As might be expected, the streams around the mines con- 
tain gold, and the accumulations of loose materials in their beds are washed accordingly. 



CHAPTER IV. 

Disintegration ctnd denudation of the Primary and Metamorphic Rocks. — PaltBozoic Rocks. — 

New Red Sandstone. 

There is scarcely any thing more striking in the face of the country, in this part of the State, than 
the great extent and depth to which the disintegration of the rocks has proceeded. Were it not 
for the occasional blocks of granite that lie scattered here and there, a person whose observations 
were confined to the surface, would scarcely suppose himself travelling over the upturned edges 
of a series of rocks. It is not difficult to understand how the surface of rocks, long exposed 
to the action of atmospheric changes and agencies, should every where present evidences of waste 
and decay, and that these should be in proportion as the materials of which the rocks are com- 
posed, are subject to decomposition by such causes. On examining the weathered surface of a mass 
of granite, it will generally be seen that the feldspar is depressed or worn away, while the quartz 
stands out in reUef; and if hornblende be present this result will be still more striking. This is 
simply the consequence of the decomposition of those minerals. Feldspar is composed of silica, 66 
parts ; alumina, 18 parts ; potash, 14 parts ; and lime, 2 parts. Rain-water contains carbonic acid, 
and will therefore decompose feldspar by the combination of the carbonic acid with its potash. — 
The salt thus produced is highly soluble, and is washed away by every shower, leaving behind a 
white powder, which is the silica and alumina of the feldspar, and constitutes the porcelain clay, 
which is always found where feldspathic granite is disintegrating. The grains of quartz of the 
granite being indestructible by such agencies, remain projecting from the surface. 

When hornblende is present, decomposition is produced by the oxidation of the iron and by the 
combination of carbonic acid with the lime and magnesia of that mineral ; for the composition 
of hornblende is silica, 46; magnesia, 16; lime, 14; alumina, 12; and iron, 14. 

The first appearance of disintegration of granitic rocks is presented by the loss of the peculiar 
lustre of the feldspar — a change which takes place long before any signs of crumbling or disinte- 
gration can be perceived: a fact that may serve as a guide in the selection of granite for building 
purposes. 

This opaque or milky appearance of the feldspar is often seen extending for several feet into the 
rock, while the latter yet remains quite solid. At Horse Creek and other localities along the boun- 
dary of the Tertiary, instances of this sort are common. Gienerally, however, when decomposition 
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commences the crystals of feldspar lose their edges, the cohesion of the roclf is destroyed, it crum- 
bles to pieces, presenting in its debris the grains of quartz, feldspar and mica; and if it be at all 
elevated, they are washed down by every torrent 

Sulphuret of iron is also a very common and efficient cause of disintegration. It is composed of 
sulphur and iron : the sulphur combines with the oxygen of the atmosphere, is converted into 
sulphuric acid, which unites with a portion of the iron, and produces a soluble salt, which is 
washed away, leaving a rusty streak of oxide of iron ; and disintegration, to a certain extent, 
follows. But the cause of the great depth to which this disintegration extends is not equally 
obvious. It is not unconunon to find wells sunk in granite so soft as to require for their excavatioi^ 
no other instriiment than a spade. Near Abbeville C. H. a ravine has been washed by the rains, 
to a depth of thirty or forty feet. In the N. E. comer of Lexington ; on Indian Creek, in Newberry; 
above Union C. H. on the road to Meansville ; near Montecello and Winnsboro', in Fairfield, simi- 
lar excavations may be seen. Sometimes it would be difficult to determine that the mass was in 
place, and not a heap of transported materials, but for the existence of seams and quartz veins, 
which may always be traced wherever the section presents a fresh surface. When the contem- 
plated rail-roads are commenced in the upper Districts this soft state of the rocks will be fully 
appreciated; for while the mass is easily excavated, it makes excellent embankments. 

It will be found that rocks are subject to this sort of ruin in proportion as they contain feldspar or 
hornblende; but there are other causes besides those just mentioned that are producing the same 
effect : among these may be mentioned the percolation of water between the upturned edges of the 
slates; the freezing in winter, and consequent expansion of the water, must have a constant tendency 
to break down and pulverize such rocks. 

The changes that occur in the decomposition of the rocks that contain much hornblende, are, if 
possible, still more remarkable. I saw an earthy mass at the base of Caesar's Head, that I took, at 
first sight, for red and yellow ochre, and it required some hard digging before I could convince my- 
self that it was nothing but decomposed hornblende slate. ^ 

The trap rocks of the State afibrd curious examples of this sort; to which I have already alluded. 
If the spheroidal pieces of trap scattered over the surface be examined, it will often be seen 
that they have a tendency to exfoliate, and if struck with the hammer they sometimes part in con- 
centric layers. The^ lustre is quite dull, and frequently the mass is so soft as to be impressed with 
a knife. If the decomposition takes place below the surface the next step is the production of a 
yellowish tenacious substance, like wax, but it is not plastic, like ordinary clay — it is this that 
forms the sub-soil in all the trap regions of the State — and the next is the conversion of this into 
a warm, chocolate-colored earth. These changes can be studied in nearly every District in the 
upper country. 

Where rocks undergo such alterations of structure as these, over, surfi wide areas, and to so 
great a depth, it is easy to see that the configuration of the surface must be constantly subject to 
change ; and there are few persons residing in . Edgefield or Abbeville, or in the parallel Districts 
across the State, that have not had painful experience of the wasting effects of rains. It often 
requires all the observer's knowledge of the destructive and transporting force of water, fully to 
appreciate the effects produced by a, single Southern torrent of rain upon rocks in the conditioo 
just described^ 
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The result of the ^^/leisting action of water upon slightly cohering and finely divided matter, par- 
ticularly when aided by a considerable declivity, is truly astonishing. Deep ravines are excavated 
in an incredibly short time. The excavations are often deep enough to reach the level of the 
springs, and then, where there was at first but an intermitting cause of waste— the rains — there is 
now added a permanent one. Where the surface is protected by any less yielding material, there is 
an elevation left, while around it the excavation proceeds, and one is presented with the phe- 
nomenon of the formation of hill and valley, in miniature. It requires no efibrt of imagination 
to perceive how such causes, indefinitely continued, and acting under analogous conditions, may 
result in the present configuration of the surface of the country. Hills and valleys can only 
be the result of two causes : an elevatory force, which has raised up the hills, or a force which 
has scooped out tbe valleys. The result of these two causes can easily be distinguished. In the 
former C€ise, the rocks pushed up lean towards the line where the force acted ; or, in other words, 
there is an anticlinal axis there. Instances of this sort I have already mentioned: the ridge run- 
ning across from Horse Creek to the Congaree is an example, and although not a very conspicuous 
one, was quite sufficient to produce considerable modifications of surface, as the turning aside the 
Saluda, whose course should have been along the bed of the Edisto. There are other more impor- 
tant efiects of this cause seen among the spurs of the Blue Ridge ; but even here the topographical 
features of the country are due to the joint action of both causes, rather than to one. Beyond 
these instances nearly all the irregularities of surface presented by the State, are the result of the 
other cause — ^the wasting action of water, and atmospheric agencies, or, as it is called, denudation. 

To have correct notions of the effects produced by denudation, it is only necessary to study a 
section of the rocks in any part of the region under consideration. Fig. 21 is a section represent- 
ing the disposition of the rocks between the villages of Edgefield and Abbeville. 

It is not necessary to turn aside from the road in order to observe, that the upturned edges of the 
rocks are exposed the whole distance, as seen along the undulating line sss, which represents the 
surface of the country. Nojv I suppose it to be unnecessary to attempt to prove that rocks could 
not be deposited with their edges cut off in that manner : we can suppose no cause that could have 
produced such deposition. Besides, as we find the same strata upon opposite sides of the fold — and 
this is among the most common phenomena of geology — we are obliged to conclude that these 
strata were once continuous, as represented by the lines a a; and that that portion of the bent 

Fig. 21. 




strata between a and 3 must have been removed, in order to produce the appearances presented by 
the surface at present. It is also obvious that by noting carefully the thickness of the strata, and 
their angles of dip, and by joining the corresponding edges on opposite sides of lines of disturb- 
ance, it would be quite possible to approximate the restoration of the original surface of a 
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conntry; and thus determine the extent to which it has suffered by denudation. 'iBotr independent 
of all this, there are certain landmarks remaining in South Carolina that enable us to'^W, if not 
the whole amount of denudation that the country has suffered, at least that it has been V0fjr*«great. 

All the little knobs, called mountains, that lie scattered over the central portion of the primary 
region of the State, are due to the protecting influence of the indestructible strata of whicfa.tbey. 
are, in part, without exception, composed. I.Vv 

I have, in another place, mentioned the predominance of quartz during the deposition of certain - 
rocks of the State. If we examine Ruff's Mountain, in Newberry District, which is the first, 
towards the South, of those elevations to which I have alluded, we shall find on its crest, through- 
out the entire extent, a thick stratum of quartz rock, protruding, like a huge back-bone, and cover- 
ing with its ruins the talcose and mica slates on its sides, and thus protecting them from further 
degradation. 

There is here no anticlinal axis, nor any marks of disturbance to which the rest of the country 
has not been subjected. It is impossible to bestow ten minutes' examination on this spot, without 
being convinced that it is a mountain, not by elevation, but by the denudaticm, and consequent 
depression, of the surrounding country. Parson's Mountain, in Abbeville, presents a similar phe- 
nomenon. 

The thick quartzose stratum that caps Gelkey's Mountain is seen at its south-western extremity, 
standing up in enormous tabular masses, where the slates have been washed away. From this 
point it may be traced, at intervals, to King's Mountain. 

Henry's Knob, in York District, is another remarkable example of a considerable elevation pro- 
duced by the waste and renK>val of the surrounding country. Here the quartz rock stands up in 
bold escarpments, while fallen blocks are strewed around in every direction, over the sides of the 
mountain. The following section (Fig. 22) will make this plain. 



Fig. 38. 




1 .— Cluartz rock. 2.— Mica slates. 



It is obvious that the slates on the sides of the mountain can only suffer denudation where the 
quartzose stratum is removed, whilst the surrounding slates have no such protection, and are con- 
stantly wasting. The course of these Uttle mountains corresponds with the strike of the rocks, 
varying between N. 20© E. and N. E. and S. W. 

I have pointed to these as remarkable localities, but any one may satisfy himself of the truth of 
these conclusions, by an examination of any of the numerous prominent points that exist in every 
26 
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District, ^mong the mountains stupendous examples occur of the effects of this cause. There 
vast sivB^l'SLTe removed, often leaving but an isolated outlier, like Table-rock, to attest their enor- 
mous lfii42kness. But it is not always easy, in the mountains, to separate the effects of the two 
causes, elevation and denudation ; and hence I have chosen to illustrate the subject by examples 
.loHnd' lower down, where denudation was the sole cause. But the most remarkable instance that I 
. iiave ever met with, in any country, of the preservation of an isolated spot, while the surrounding 
. surface was depressed by waste, is found about ten miles South of Chesterfield Court House. The 
whole of that part of the District is, on the surface, a light, poor sand, with beds of sandy loam 
and clay below. Near the Court House may be seen large sheets of rock, varying in thickness 
from a few inches to three feet, composed of sand and oxide of iron — the latter acting as a cement 
to the former. The mass varies between iron ore and ferruginous sandstone. It is very indestructi- 
ble, and is sometimes used for the construction of chimneys. 

This rock is widely distributed over the sandy parts of the District The locality to which I 
have alluded, occurs on Mountain Prong of Thompson's Creek. On approaching this little stream, 
a pretty regular peak is seen rising from the sandy plain, and towering above the tall pines that 
surround it, which suggests, at first, the cone of a volcano, its sides strewed with black scoria. — 
Finding, however, that what appeared like scoria is nothing but the ferruginous sandstone just 
described, and by which the cone is completely shingled from top to bottom, one is next reminded 
of an Indian mound, so regular and artificial does the whole appear. Some of the stones have, 
fallen down from the S. E. side, and a ravine has been washed out, where the structure of this 
curious little hill may be studied. It is composed, like the rest of this part of the District, of alter- 
nating beds of gravel, sand, common and porcelain clay, beautifully stratified. On the top is a 
large tablet of sandstone, twelve feet square, which marks the original level of the surface of the 
surrounding country, but which is now elevated 1.50 feet above it, for that is the height of the hill. 
It is not very difficult to understand how the sandstone, which once covered the surface of a par- 
ticular spot with a horizontal sheet, would fall down as it was undermined by the encroachment of 
denuding forces, and thus completely protect it from further waste. And when no longer under- 
mined the last flag would retain its original horizontal position. Art could devise no more complete 
mode of protecting a hill from all washing than this, for besides the perfect and indestructible cov- 
ering on the sides, the top is protected by a well laid and ample coping stone ; and but for the 
ravine, which seems to be of recent origin, it would be as enduring as the pyramids. 

We have here, then, a level-mark, from which we learn that this region has been wasted, by 

denudation, to the depth of 150 feet; for 
^ ' the regularly stratified and sliglitly inclined 

beds of sand and clay, forbid the supposition 
that the surface could have been originally 
very uneven. These beds belong to the 
Eocene formation, and hence this amount 
of degradation has taken place since that 
period. Fig. 23 represents this hill. 

The other instances that I gave were the 
result of an infinitely longer period of time, 
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and the amount of denudation, as measured by them, is between 300 and 400 feet We must not 
suppose that this denudation has always proceeded at the same rate, for we know, when the surface 
is covered with a dense forest growth, that the washing and waste of surface can amount to Uttle, if 
any thing ; but there was a time when no such protection existed, and when this whole country 
was laid bare, and so continued long after its emergence from the depths of the primeval ocean. — 
That the destructive agents were different and perhaps more violent than those at present in opera- 
tion, we have reason to beUeve. The beds of rounded pebbles of considerable size, that seem, in 
their downward passage, to have been entangled among the mountains, and that may be traced 
still farther south, show that a violent current has passed over the country — ^perhaps produced by 
the oscillations to which the surface was subjected during periods of disturbance. 

The cultivation of the land and consequent clearing of the surface of its natural covering of 
vegetable growth, is again accelerating denudation. 

If any one wishes to know what has become of the enormous mass of matter removed by this 
force, let him examine the vast beds of clay, gravel, sand, &c. that make up so large a portion of 
the Tertiary series, and let him commence this examination at the ferry below Augusta, and around 
Hamburg ; and let him calculate the quantity of mud and finely comminuted matter carried down 
by the rivers of the State, even in a single season. He will then fully comprehend the double 
change produced by denudation — a waste in one place, and an accumulation to the same extent in 
another. 

Palaeozoic and Older Secondary Rocks. 

In Chesterfield, not far from the village, on Thompson's Creek, I observed strata of highly in- 
clined rocks, much more silicious than the clay slates of that locality, and altogether of a coarser 
aspect. I examined them for some distance above the mill, where they are well exposed, yet I was 
unable to find any fossils ; nevertheless, they may belong to the rocks which occur in North Caro- 
lina, not far over the line, and which Prof. Mitchel refers to the Transition series. I saw the same 
rocks near Taxahaw, where they barely come to the surface on tiie slope of a hill. With these 
exceptions I have met with no rocks that can be referred to the Pateozoic period. 

New Red Sandstone. 

A strip of this rock, which extends, with little interruption, from Massachusetts, through Con- 
necticut, New Jersey, Maryland, Virginia, and North Carolina, terminates on Clay Creek, Chester- 
field District, about four or five miles from the line. 

In Massachusetts thin seams of bituminous coal are found in this rock ; and in North Carolina 
coal was known to exist in it, and was worked in smiths' forges before the Revolution. Trap 
dykes are common throughout the entire region occupied by this rock, and the coal in their vicinity 
is, in many instances, converted into anthracitie. At a place called the Gulph, on Deep River, in 
North Carolina, a bed over six feet in thickness is exposed, which has been worked near the outcrop 
to supply the blacksmiths. Although bituminous, it has the aspect of anthracite, and scarcely soils 
the fingers, and burns with a white flame; It is overlaid by shale, containing nodules of clay iron- 
stone, enclosing organic remains. I found a specimen of catamites which, if not identical with, is 
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nes^ly allied to C. arenaoeus. A few miles distant other beds occur, which, near a dyke, are 
ccmverted into anthracite, which again become bituminous a few yards distant I found at this 
locality, in the shale, several striated teeth of a sauroid fish. 

This formation, as it occnrs in South Carolina, is of little importance. It is composed of red and 
grey sandstone, which passes into red clay. The sandstone, in some places, is so coarse as to 
approach conglomerate. It makes a good building material, and it has been used for grindstones. 
Good opportunites are presented here of observing the effects of trap dykes. Portions of the sand- 
stone are so altered as to resemble over-burned brick, and occasionally porphyry, with crystals of 
feldspar, embedded in a black ground, which may be traced for miles on the surface. It overlies 
the clay slates, and rests upon them unconformably. I found veins of calcspar intersecting the 
rock, and I believe, so far as this small patch of the District has been cultivated, the soil derived 
from the sandstone is considered good. 



CHAPTER V. 

GEOLOGY OF THE UPPER DISTRICTS. 

Edgefield. — Newberry. — Lexington. — Fairfield. — Kershaw. — Chesterfield. — Abbeville. — Laurens. 
Union. — Chester. — Lancaster. — York. — Spartanburg. — Greenville. — Anderson and Pickens. 

Granite. — Although granite proper is seen in but few places in Edgefield, yet the granitic ridge, 
described in the preceding pages as extending from the Savannah to the Saluda, has produced an 
important effect on the face of the District. It forms the water-shed between the head streams of 
Edisto, and the tributsuries of the Saluda and Savannah, on the North. For the most part the 
granite is only seen where the lower Tertiary beds are removed, as on Horse Creek, and again on 
Cloud's Creek. The granite of this latter locality is coarse and crystalline, with black mica. It 
appears on the surface, and is, in every case, much weathered. 

In the S. E. comer of the District it appears again on the Saluda. On the road to Martin Town, 
from the village, it may be seen in large blocks on the road side, or decomposed and washed into 
ravines. 

Trap Rocks. — These rocks are pretty well developed in the District. A bed of Eurite may be 
seen in the village, a little north of the Court House, and may be traced, by the white sand, across 
the street. Descending the hill, on the road to Newberry, a series of hornblende slate, coarse feld- 
spathic granite, and porphyritic dykes occur, which are continued to the right and left, for some 
distance. About eight miles from the Court House a narrow dyke intersects the Clay slates, and 
on the eastern side of the District, about five miles from Coleman's Cross-roads, a trap dyke fifty 
feet wide crosses the public road towards the East West. About twelve miles north of the village, 
a dyke passes through the clay slate converting it into clay porphyry, with reddish spots. Portions 
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of the altered rock ring like clink-stone. Above Liberty Hill dark gray masses of rock are seen on 
the surface and extending towards the river, and are all that remain to mark the course of an 
extensive dyke, now converted, by disintegration, into a fertile and productive soil. But the 
vicinity of Cambridge presents the most remarkable locality of trap rocks in the fMstrict. A cir- 
cuit of six or eight miles around this place is occupied by a series of trap and porphyritic dykes, 
yet so completely have the destructive atmospheric agencies done their silent work, that there is 
barely sufficient solid rock left upon the surface to indicate to the observer the geology of the 
region. 

Feldspar porphyry seems to intersect the trap, and nesir Fellowship Meeting-house the largest 
mass of the former rock is found ; it may be seen on the road not far from the meeting-house, where 
it is converted, by decomposition, into a soft, pulverulent earth. 

From Cambridge trap may be traced at intervals, on the Martin Town road, and thence to Bea- 
verdam Creek. 

The person must be singularly unobservant who passes from the clay slate of this section of 
the District, without being struck with the difference presented by these formations. 

Metamorpkic Rocks. — The influence of the underlying granite is seen in the highly inclined 
position of the gneiss and other rocks forming the ridge upon which the Court House stands. — 
South of the village gneiss is seen standing nearly vertical — strike N. 40^ E. and south-west of 
this, and towards the Savannah, it is exposed, alternating with beds of feldspar and with horn- 
blende slates. Similar alternating beds are seen on the plantation of P. Brooks, Esq. where they 
are quite fissile and standing nearly vertical. From this they extend to Horn's Creek ; and at 
Longmier's mill the hornblende slates of the series rise into prominent hills which extend beycmd 
Martin Town to Gunner's Creek. 

Near the fork of Cedar and Horn's Creek, and for miles around, hornblende is the prevailing 
rock. The short and rounded hills and the broken character of this part of the District, is due to 
the destructible nature of this rock. The brown, warm soil derived from it presents a striking con- 
trast to the cold, gray soils of the clay slates through which Stevens's Creek flows, nearly through- 
out its entire length. 

Micaj Talcase. and Clay Slates. — The geological relation of these rocks is well displayed 
between Hamburg and the Court House. About three miles above the former place, at the first 
falls of the Savaimah, clay slates are found outcropping on the bank, in bold ledges — strike N. 20^ 
E. dip S. E. 2(P. Twelve miles north of Hamburg, and five miles from the river, the Tertiary 
terminates, and instead of the rounded pebbles and gravel of this formation, the surface is strewed 
with angular fragments of quartz. 

The occurrence of these fragments, and the rapidity with which they accumulate on cultivated 
land, are often puzzling to those unacquainted with their- origin. The clay and other slates are 
often intersected by numerous quartz vei^s, which vary in thickness from many yards to a mere 
thread ; and when they come to the surface they are broken down and scattered over it, in fragf- 
ments of various sizes, being hard, and not readily acted upon by atmospheric agencies, they 
remain, while the more destructible slates are subject to disintegration and waste from rains and other 
causes. Every successive ploughing breaks and brings to the surface portions of these veins, and 
thus the accumulation proceeds until, in some instances, the surface is completely hidden, 
27 
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The clay slates seen on the river and coming out from under the Tertiary, higher up, are under- 
laid by mica slate; and about eight miles south of the Court House, strata of talcose slates, enclosing 
beds of soap-stone, come to the surface. The strike of the rocks at this point is N. 60° E. dip S. E. 
4fP. Proceeding upwards, a ferruginous gneiss, much disintegrated, is found, upon which these rocks 
repose, and this is again underlaid by a blue, compact, and fine-grained gneiss, standing nearly 
vertical. If this section be pursued still farther and north of the Court House, towards Abbeville, 
we shall find the counterpart of the rocks we have already traced from Hamburg. After passing 
the gneiss and hornblende in the immediate vicinity of the village, clay slate occupies the sur&ce, 
to where Turkey Creek, after encircling the ridge on which the Court House stands, scoops out its 
channel to Stevens's Creek. On Mountain Creek the micaceous and talcose slates rise into a coni- 
cal hill, above the surrounding surface. A suit of specimens collected at this locality by Dr. 
Barratt shews the hill to be composed of talcose rocks, enclosing beds of soap-stone with talc of a 
variety of colors, sometimes in groups of radiating crystals. At the base of the hill, beds of kaolin 
are found, which result from the disintegration of veins of coarse, feldspathic rocks. The slates 
extend across the District, from this point towards the West. 

A strip of talco-micaceous slates, of the gold formation, crosses the north-west comer of the 
District on the Savannah. 

For the most part, the section of the District drained by Stevens's Creek is composed of clay 
slates, which may be seen to advantage both on Turkey Creek and at the bridge over the former, 
where it occurs in large angular blocks. It is more silicious and less fissile than is usual wth clay 
slates in other parts of the State. It would make an excellent building material. The strike, at 
this locaUty, is N. 40° E. dip 80° towards the North. The direction of the joints is east and west ; 
and the thin, thread-like veins of quartz, by which the rock is much intersected, have for their 
course a line N. 6° W. 

This whole region is much washed and broken by ravines ; and in almost every instance the 
hills are due to the protection afforded by the immense veins of common quartz scattered over their 
surface. 

On Turkey Creek, particularly where Log Creek empties into it, the slates are well exposed, at a 
noted whetstone locality. At this place the rock is fissile and broken up, by joints, into prisms of 
a convenient size and form for whetstones, which, when selected with care, make good oil-stones, 
for edge tools. I found here specimens of the polishing material known as rotten-stone. It seems^ 
to result from the partial decomposition of the rock — a portion of the alumina being washed out, 
while the finely divided silica remains cemented by iron and the remaining alumina. 

On the eastern side of the District these slates may be traced from Cloud's Creek to Half-way 
Swamp, their edges being raised by the granite on the creek. They dip towards the North. In 
various places throughout this distance there are barren, elevated spots found, upon which scarcely 
any thing will flourish, or even grow. From their whitish color, and other fancied resemblance to 
certain bald places found in the prairies of the West, they have been said to indicate the presence 
of limestone; and their barren aspect is supposed to result from the well-known action of that 
mineral on vegetable matter. After a very careful examination of these localities, I was unable to 
find any thing on which to base a hope that lime would be found any where in that region. 

I also observed numerous excavations made in search of gold, but I am sorry to be obliged to 
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state that the indications of the precious metal are not more trust-worthy than those supposed to 
indicate the presence of -limestone. 

On the whole, the clay slates of Edgefield are more extensively developed, and have affected 
the surface and soil in a more striking manner than in any other District of the State. Their 
limits are every where sufficiently well defined by the cold gray soils they produce, and which 
contrast, in so marked a manner, with the soils of the other rocks. In the north-eastern comer of 
the District some rich tracts of alluvial occur, but their fertility is derived not from these, but from 
the hornblende rocks that occur higher up the river. 

The most promising mineral deposit that I have found in Edgefield, consists of the bed of pjrro- 
lusite, or peroxide of manganese, which I found on Hard-labor Creek. Should future exploration 
prove it to be as extensive as I have represented it, from appearances on the surface, it cannot fail 
to be a valuable addition to the mineral wealth of the State. The ground on which it occutb is 
very favorable, and its vicinity to the river must add greatly to its value. Both here and in other 
parts of Edgefield there are beds of iron ore ; but as they have not been at all explored I can say 
but little of their extent. 

Besides the deposit gold mine already known, there are other patches of talcose rocks a few miles 
south of the village, that resemble those of the gold formation. 

Beds of clay, suitable for the manufacture of stone^ware of the best quality, are numerous, inde- 
pendent of those found in the Tertiary portion of the District, to be described farther on. The fine, 
thick-bedded gneiss near the village, furnishes an excellent building materia] ; and the fissile 
variety should be examined for flagging stones. 

Lexington and Newberry Districts. 

Although there is but a comer of Lexington covered by granite and the metamorphic rocks, it 
furnishes a good illustration of the geology of that portion of the State bordering on the Tertiary 
formation. 

At Twelve-mile Creek, near the Court House, a light-colored crystalline granite is found, near the 
mill, and at other localities in the vicinity of the village. Towards the Saluda, on the road to 
Youngner's Ferry, gneiss is found reclining against (he granite at an angle of 80^ towards the N. E. 
strike N. 6^ E. Between the mill, on the creek, and the ferry, clay slates, containing beds of red 
ochre are seen. At Lorick's these rocks pass into mica slates. 

East of this, and on the right bank of Broad River, a gneissoid rock appears in bold bluffs that 
encroach upon the river. At some points the mica and feldspar are absent ; the rock becomes quite 
rough to the touch; it forms a fine, sharp grit, which is used for whetstones, and may have some 
value as a material for grindstones. However, it is only near the surface that the rock presents 
these characters. The slates throughout the region known as the Fork, which is included between 
the Saluda and Broad River, are noted for "whetstone" locaUties. Between the river and the 
public road white massive quartz is found encumbermg the surface, and obstructing the roads that 
lead towards the river. 

About fifteen miles from Columbia a greenish, argillaceous slate appears at the surfiu^, nearly 
vertical This continues for a distance of two miles, till it meets a fold which changes the dip to 
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the South. Not far from this another fold produces an anticlinal axis on a small scale, and the 
slates are now found dipping towards the North-west. I found, at this place, a trap dyke about 
fifty feet wide. 

On the Wateree Creek the talcose slates, which immediately underlie the rocks just described, 
come to the surface. Some beds of excellent soapstone are found at this locality. A little farther 
on, and we come to beds of mica slates dipping towards the South, at an angle of 46^. 

On the hill-sides, above the creek, the slates become silicious and fissile, being intersected at 
intervals by veins of common quartz. A section of about twelve miles in length, along the "Fork," 
presents a series of folds in the strata, that changes the dip every few miles. 

The clay slate formation of South Carolina can no where be studied \rith equal facility with that 
presented by this section, which extends from the boundary of the Tertiary to a distance of twenty 
miles from Columbia. 

Near the Newberry line, and midway between the Saluda and Broad River, is an elevation called 
Ruff's Mountain, which is sufficiently remarkable for its isolated position. The mountain is prin- 
cipally composed of mica and talcose slates, with a crest consisting of a thick stratum of quartz 
rock, very similar to that of King's Mountain, which is broken down and scattered over the eastern 
side, in large angular blocks, having their weathered surfaces occasionally studded with crystals of 
kyanite. The talcose slates can be seen very advantageously oh the western side, where the base 
of the mountain is washed by a little stream. Near the mill the slates are seen crossing the race, 
and rising up on the side of the mountain, being pushed into a position nearly vertical — the bedding 
planes so straight and even as to present smooth surfaces where the rock is split, and often so hard 
as to offer inducements for opening a quarry for flagging stones for pavements and other similar 
piu^wses. Near this spot a remarkable vein of quartz penetrates the slates, which I had a good 
opportunity of observing, as some persons, having more industry than skill in mining, had explored 
it to some depth for gold and silver. The walls of the vein are lined with pure, white talc, as if the 
quartz had contracted, leaving spaces which were afterwards filled by the talc. The fissures and 
seams in the vein are also coated, in a similar manner, with that mineral. Cubical cavities are 
interspersed throughout its mass, which are lined with hematite, beautifully iridescent. The fissures, 
too, are often coated with a thin film of iron. Crystals of iron pyrites undoubtedly once occupied 
the cavities. The sulphur, once a great portion of the iron, has disappeared, leaving a little of the 
latter mineral to line the cavities once occupied by the crystals. Crystals of pyrites, unaltered, still 
remain ; and doubtless these crystals, as they often do, have suggested the gold and silver sought 
after in the vein. 

That this curious and interesting locality should have attracted the attention of searchers after 
gold, is not surprising, but it seems strange that the pursuit should be continued so long and so 
laboriously, where not a particle of the precious metals was ever found. 

Higher up the mountain side promising indications of iron ore present themselves, and to this 
and the slate quarry, at the base, we would direct the attention of the owners, whose perseverance 
and industry deserve a better reward than the quartz vein is likely to afford. There is a prolonga- 
tion of this mountain extending into Newberry, but it differs little from its southern extremity, 
where its structure can be best studied. 

If we now resume the section traced nearly to the Newberry line, we will find the soil and aspect 
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of the country entirely changed. At the very threshold of the District we find an extensive series 
of trap and porphyritic dykes, with occasionally a patch of hornblende slates which extends to 
Crim's Creek, at the foot of the hill. The feldspar porphyry can be examined on the road side, 
where its light grey color distinguishes it from the trap, with which it is associated. The deep 
ravines in the hill sides, which were scooped out by the surface-water, and the peculiarly broken 
character of this portion of the District, attest the readiness with which rocks, abounding in horn- 
blende, disintegrate and suffer by denudation, from atmospheric causes. 

These dykes continue beyond Mr. Summer's to the 30-mile post, where, on ascending a conspicu- 
ous hill, we find a coarse, crystalline, feldspathic gneiss, alternating with hornblende slate, and 
dipping towards the S. E. On the other side of this ridge, about a mile farther north, we find the 
same series of feldspathic and hornblende rocks, dipping in an opposite direction, or towards the 
N. W. The frequent undulations noticed among the rocks of this section, mark the inequalities in 
the granitic floor upon which they rest, and by which they were lifted into their present position. 
One or two trap dykes intersect the granite a few miles beyond this, where the latter rock may be 
examined in the huge hemispheric masses that seem to be protruded above the surface, but which, 
in reality, are portions of the rock more durable than the rest, which resisted the wasting influences 
constantly doing their destructive work. 

This coarse granite occupies the surface for about four miles farther, till it passes into a fine- 
grained and very handsome light-colored rock. The mica is present in small, black scales ; the 
feldspar and quartz are a light gray, and very regularly distributed, giving the rock a uniform color; 
so much so as, at a distance, to have the appearance of common marble. There are few rocks in 
the State that present, in an equal degree with this, all the requisites of an excellent building mate- 
rial. It is very durable, splits readily in any required direction, and is worked with great facility. 
Some idea of its adaptation to architectural uses, and the great ease with wfiich it splits, may be 
formed from the fact that on the spot we saw lintels twelve to fifteen feet in length, and six inches 
thick by one foot wide. Rough posts, for fences, are also split out, five inches square, with sur- 
prising regularity, and requiring no other dressing to fit them for use, than the drilling of ^e 
holes by means of which the rails are fastened. 

Fine masses of this granite appear above the surface for several miles square, extending towards 
the river. It is strange that such a building material as this, almost on the banks of a navigable 
river, and so near the Capital of the State, should be so little known. 

A great poition of the middle and eastern portion of Newberry is granitic, and nearly the entire 
route between the village and Ashford's Ferry lies over this rock. 

On the western side of the District, on the Saluda, gneiss and hornblende are the prevailing rocks ; 
and much of the fertility of the soil, as well as the ease with which the "worn out" lands of that 
part of the District are reclaimed, depends upon the presence of the latter rock. The low, alluvial 
lands on the river, noted for their great fertility, are composed of the ruins of these rocks, brought 
from this and the adjoining Districts by every flood. 

Between the Saluda and the Court House a few trap dykes occur ; and I observed a stratum of a 
chloritic rock, containing beds of soapstone. Towards the South the clay slate enters from Lexing- 
ton, but does not occupy much space. That portion of the District drained by Indian Creek is 
covered by slaty gneiss and hornblende, intersected by beds of coarse, cr3rstalline granite — ^the 
28 
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whole disintegrated in place, to a considerable depth ; and hence the broken surface of the country. 
On Duncan's Creek the thick gneissoid strata, characteristic of the upper strata, make their appear- 
ance near the mill, where they are intersected by trap dykes of some extent 

Fairfield, Kershaw and Chesterfield Districts. 

There is but little in the geological features of Abbeville, Newberry, Fairfield, and the southern 
parts of Union and Laurens, to distinguish them firom each other; and yet they are, in many 
respects, very dissimilar. The principal distinguishing features in the topography of Fairfield are 
due to the predominance of feldspar and hornblende in the rocks, and their consequent tendency to 
disintegration and waste. No small portion of the District presents a striking miniature representa- 
tion of a moimtain region, that must be referred to this cause. Were particular examples necessary, 
one need only point to such localities as Montecello, Beaver Creek, the very streets of Winnsboro', 
and the vicinity of Peay's Ferry, where I saw whole fields in danger of being overspread by the 
debris from the granite on an adjoining hill side, which is brought down by every shower of rain. 

This cause renders it extremely difficult to point out the exact limits of the patches of true 
granite scattered over the District. The Montecello granite, with base of white feldspar, has black 
mica so disposed as to give the rock the appearance of marbled paper. In the northern part of the 
District numerous localities occur; and near Peay's Ferry a crystalline granite, with reddish feld- 
spar, is seen, which resembles the Kershaw granite. 

But perhaps the geology of Fairfield will be best shown by tracing one or two sections, so as to 
exhibit the relations of the rocks to each other as they present themselves. 

After leaving the band of argillaceous rocks, in Richland, which has already been described, as 
it occurs in Edgefield and Lexington, we pass over the edges of strata of mica slate, intersected by 
veins of quartz ; and occasionally, as we approach Montecello, it is interstratified with hornblende 
slate. Aroimd that village the granite already mentioned is laid bare in masses upon the sur- 
face, but to a far greater extent on the declivities of the hills, where it may be examined in the ra- ^ 
vines, and followed through every stage of disintegration. 

Associated with the trap found in the granite of this locality, there are others of sienite, composed 
of snow-white feldspar and crystals of hornblende, a continuation of one seen on the opposite side 
of the river, near the comer of Newberry and Lexington. Pursuing this section along the western 
side of the District, from Montecello to Beaver Creek, gneiss and hornblende are the prevailing rocks. 
I have more than once alluded to the fact that wherever gneiss is associated with hornblende, it 
becomes at once slaty; so that instead of the thick beds, characteristic of the gneiss in other parts 
of the State, we have fissile and highly laminated slates : and this part of the section presents 
numerous examples in illustration of this fact. Several extensive trap dykes are found here ; one 
immediately after leaving Montecello, others on Terrible Creek ; and to the left, near Ashford's 
Ferry, they are seen crossing the river. On Rock Creek a very considerable dyke may be seen, 
having its direction indicated by the usual globular masses of the rock strewed along the surface. 

On Beaver Creek it is difficult to say whether trap rocks or hornblende slates predominate — for it 
rarely happens that an opportunity offers of examining the rocks in their solid form ; and although 
there is no mistaking the brownish soils of these rocks, still it is not always easy to distinguish 
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one fipom the other. The hornblende soils, however, incline more to a reddish brown than the trap 
soils, which are characterised by their warm, dark brown color, sometimes inclining to yellow. — 
This color is often modified, as well as the soil itself, by the porpbyritic rocks so frequently asso- 
ciated with the true trap rocks. For miles along the creek these may be traced wherever the soil is 
removed, with the occasional interruption of a patch of granite. 

A section from Beaver Creek, through Winnsboro', to the Wateree Canal, passes over the outcrop 
of the rocks nearly at right angles to their strike. For several miles the same series of hornblende 
slates and fissile gneiss continues ; but as we approach the ridge upon which the Court House 
stands, the subjacent coarse gneissoid rocks occupy the surface for some distance aroimd. On the 
branches of Jackson's Creek trap is again exposed in some extensive dykes, which extend to a 
point not far distant from the village. Beyond this, large veins of quartz are seen broken down 
and scattered over the fields ; and on the brow of the hill, before descending to Wateree Creek, the 
ruins of a dyke are piled up, to remove them from the surface. On the creek, strata of mica slate 
occur, containing a bed of soapstone. Leaving the ridge, and descending towards the valley of 
Dutchman's Creek, we find, at the bottom of the hill, what appears, at first sight, to be pulverised 
granite, covering the surface to some depth, and consisting of crystals of feldspar, but little altered ; 
grains of quartz, and plates of mica, washed down by the rains from the surrounding hill sides. 

The high grounds bordering the creek are composed of mica slates, worn into rounded hills, 
together with beds of hornblende slates ; at the same time that the creek has scooped out its bed in 
a dyke of trap, and the low grounds are for a considerable space based upon that rock. 

When a level tract of land is thus situated, it is not always easy to perceive its connection with 
the subjacent rock. I have, in another place, described the changes presented by these rocks 
during disintegration. All these may be seen here, both on the immediate banks of the creek, and 
on the hill sides. 

In the process of the conversion of these rocks into soil, a considerable quantity of lime is libera- 
ted, which collects into irregular nodules, and may be seen in ravines, wherever disintegration is 
going on. I have explained this in another place, and only refer to it here, because these nodules 
have been supposed to indicate some connection with beds of limestone, in this region. Their 
origin, however, is as I have stated, as any one may satisfy himself by a few minutes' examination 
of any locality where trap or hornblende is in a state of disintegration. Small, rough, irregularly 
globular pieces of stone of a whitish color, will be found, which will effervesce on the application 
of an acid. These are the nodules to which I have referred, and which are quite common, in 
similar localities, all over the State. 

On Mr. Palmer's land there is an interestuig locality of highly fissile mica slate, having the 
planes of stratification so even as to leave the surfaces quite smooth — an important quality in flag- 
ging stones, that would render these valuable, were they nearer a market 

Near the creek fragments of ferruginous quartz, which have been subjected to abrasion and the 
transporting power of water, lie scattered over the surface. They are not rounded into pebbles, but 
the angles are worn off, and the whole polished in such a manner as to preclude the possibiUty of 
its being the result of the action of any aqueous force that could exist in the present state of the 
surface of this part of the District. 

I have also observed beds of pebbles on Broad River, above Ashford's FeVry, that are far removed 
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from the influence of that stream, in its present state. These must all, I suppose, be lefisned to the 
same cause that rounded and transported to their present position the beds of pebUes of the 
Tertiary formation. Marks of this force may be traced to the mountains. 

From Dutchman's Creek our section passes along a granitic ridge, penetrated by quartz yeins^ 
particularly on the descent towards Sawney's Creek, where it enters Kershaw. Near the mill it 
intersects strata of micaceous slates, which form the extremity of the gold formation, to which I 
have aheady referred. 

About a mile lower these slates are explored for gold ; but I did not learn with what success. A 
good opportunity occurs here of observing the relation of trap dykes to the rocks they intersect 

Beyond the creek the argillaceous rocks occur in their usual position, beneath the overlaj^ing 
edge of the Tertiary beds. Some trap dykes are seen at this place, and on the right bank o£ 
the Wateree red argillaceous slates are laid bare by the removal of the superimposed beds of sand 
and clay, by the river. 

The granite of Kershaw is noted for its gj-eat beauty and remarkable crystalline structure. The 
well known locality of the DeKalb granite, as it is sometimes called, occurs about fourteen or 
fifteen miles above Camden.- The beauty of this rock consists in the lively color of the feldspar, 
and the form and disposition of the crystals of jet-black mica ; it is coarsely porphyritic. On 
Liberty Hill a gray and hard granite occupies the surface and may be traced to Peay's Ferry. — 
This is not imlike the porphyritic granite of Buffalo Creek, which is explored to furnish mill-stones. 
The bald heads of the masses of granite, as they are protruded through the sand, which covers 
the greater part of the District, present a curious appearance. 

Nearly all the streams that empty into the Wateree, in the Northern part of the District, flow 
over beds of granite. 

In the north-east comer of the District the talcose slates of the gold formation appear, near Little 
Lynch's Creek, where they dip under the beds of sand that cover the greater part of the District. 

The only granite that I have observed in Chesterfield is found on Stonehouse, a branch of Thomp- 
son's Creek, which rises near the District line. 

The banks and bed of this Uttle stream present a scene wild c;pough. Granite rocks lie scattered 
in every direction — some piled on each other in curious forms, whose projecting masses afibrd shel- 
ter to cattle in inclement weather, while others are placed, like enormous capitals, on single pedes- 
tals — afibrding matter for speculation to those who pay but little attention to such things. 

A short distance above Cheraw clay slates may be observed on the Marlboro' side, crossing the 
river, and dipping towards the North, showing that the anticlinal axis of the verge of the Tertiary 
is south of this point. About a mile higher, some wide trap dykes occur, and may be seen on the 
left bank, where the sand and clay beds are washed off, which hide the slates between this and 
Thompson's Creek, near the Court House, where they are again laid bare on the hill descending 
towards the creek. The persistency of these rocks is extraordinary. While all other rocks in the 
State have suffered from decay and denudation, so as to have their continuity every where broken 
up, this holds its place, almost without interruption, from the Savannah to this point It is only 
where the rivers have cut through them that they have disappeared. With this exception, they are 
every where seen coming out from beneath the overtopping edge of the superincumbent Tertiary. 

On the creek, and ne&rly at eveiy other locality, the slates are variously colored, and abound in 
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red and yellow ochre. Immediately on the banks of the creek trap rocks may be traced in a direc- 
tion N. 6QP E. At the mill, near the village, beds of highly inclined silicious rocks occur, that resem- 
ble gray wacke, and belong probably to the palaeozoic rocks. I could jQnd no fossils in them, not- 
withstanding that I made diligent search for them. Similar rocks occur in North Carolina, not far 
from the line; but I am not aware that any organic remains have been discovered in them. 

In South Carolina it is difficult to ascertain the relative position of these rocks, as nearly the 
whole of the region in which they occur is covered by beds of sand; and it is only on one or two 
streams, where the latter are removed, thitthey are seen at all. • 

At Mount Crogan the Tertiary deposits terminate, and we have again the usual argillaceous 
rocks, which occupy this part of the District till they are covered by the New Red sandstone, on 
Clay Creek. ' 

I ascertained the curious fact that the air, in wells recently dug in the argillaceous rocks of this 
region, becomes so foul, that it becomes necessary to resort to artificial means of ventilation before 
the men can proceed with the work. I think it highly probable that this result is due to the absorp- 
tion of oxygen by the clay slates. Humboldt has recorded a similar instance, where the air, in 
certain mines, became so deoxidised by this cause, as to be irrespirable. 

In old wells it is quite common for carbonic acid to accumulate, but in wells in the progress of 
construction it is not easy to suppose such a cause, in this region, as the evolution of that gas. 

At Slate-ford, on Lynch's Creek, the argillaceous rocks are again brought to the surface, by denu- 
dation; and between Fork Creek and Lynches Creek they are seen reposing against the talco-mica- 
ceous rocks of the gold formation. It is here that the remarkable mine, known as Brewer's, occurs, 
which has been described at length in another place. 

The strip of New Red sandstone that comes into the State, extends from the line a distance of 
five miles. It is composed of quartzose particles, cemented by red ferruginous clay, varjring in 
color from a brick-red to yellowish gray. On clay Creek the solid ledges of the rock are found out- 
cropping, which are quarried for building materials, and sometimes for grindstones. One of the 
most interesting features in the geology of this part of the District is found in the trap dykes, which 
may be traced for miles by the black streaks they have produced by the alteration of the sandstone. 

Abbeville. 

From the manner in which the subjacent granite rocks of these Districts are laid bare, by the 
removal of the metamorphic slates, by denudation from their prominent and irregular points, it is 
obvious that their surface must be constantly increasing, in proportion to the destruction of the 
slates. It appears that the granitic foundation upon which the superincumbent rocks were depo-> 
sited, was exceedingly uneven — so that the prominent points would first be reached by denudation, 
while the depressions would yet remain covered up. 

Numerous examples of true granite are found in Abbeville at distant localities: on the South be- 
tween Hard-labor and Long-cane; on the South-east, along the Saluda, from the line to Swansey's 
Ferry. On the weathered surface of the rocks exposed here, a lively imagination could readily con- 
vert the effects of decomposition into foot-prints of various animals. Very similar to these are the 
29 
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horse and buffalo tracks pointed out to visitors of Table-rock. These inlpressions are altogether due 
to the unequal disintegration and decomposition of the rock : every shower of rain dissolves or 
washes away the portions that have crumbled down, leaving these fancied tracks on the siuface. 

Granite is also found on the surface on Rocky River, and farther south, on Little River; around, 
and in the vicinity of the village, and again between 'the latter river and the North Fork of Cal- 
houn's Creek. There are but few localities, however, where the granite appears at all conspicuous; 
and it is so associated with gneiss, (both much decomposed,) that it is difficult, if not impossibloy to 
separate thorn. ' 

The trap of Abbeville is well developed in the centre of the western side of the District, between 
Little River and the Savannah. No locality in the State offers so good an opportimity for observing 
all the characteristic features of this rock, as is presented at Calhoun's Mills, on Little River. A 
few hundred yards above the mill a space of some extent is laid bare by the overflowings of the 
river; and here a series of rocks composed of trap, porphyry, sienite, and eurite, all finely exposed, 
may be seen. 

A remarkable structure is presented by the trap at this place : the rock is divided by concentric 
joints, which are crossed by others, that are nearly, but not quite coincident with the radii of the 
curved surface. The cut. Fig. 24, represents a horizontal section of this rock. 

. Fig. 24. 

N.eo°E. 



At other places the trap appears in its more common form of globular masses, coated with a 
rusty loking shell. The texture of these rocks varies between that of fine, compact basalt and 
coarse greenstone. 

The tract so generally known as the " Flat-woods" of Abbeville, and to which this locality belongs, 
differs principally from the trap lands of Chester, in being more broken and undulating, and hence 
better drained. Indeed the term "Flat-woods" is descriptive of but a small portion of this region. 
It is drained by Little River and its branches. The water, like that of the springs and wells of 
Chester, is charged with lime and iron; and on Mr. Norwood's plantation there is a spring contain- 
ing lime, magnesia, iron and sulphur, which, in a more favorable position, would, no doubt be a 
place of resort. Chalybeate springs are not uncommon. 

The outline of this remarkable region is very irregular; and even in its very midst other rocks 
are foimd associated with the trap ; the whole tract will, however, be included by a line drawn 
from Russell's Creek to Little River, at the mouth of Anderson's Creek ; crossing, towards the West, 
Calhoun's Creek and its tributaries ; re-crossing Little River, at Davis's {bridge, and thence to the 
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mouth of Rocky River, on the Sayannah. This, I suppose, is, next to Chester, in extent, as a 
locality of trap rock. 

Near the village a good opportunity occurs of studying the crystalline and basaltic rocks. The 
Court House stands upon granite, agiiinst which the metamorphic rocks are seen reposing to the 
North and South. A fine sienite, resembling the Quincy granite, is found here; and although no 
quarry has been opened in it, the masses on the surface give evidence of its great extent. Green- 
stone and hornblende rock are also found alternating with these rocks. Some remarkable dykes of 
Eurit^ are also found near the village; and a few miles to the North-west they contain garnets. 

A curious variety of trap occurs here, that I have not observed elsewhere in the State. Its sur- 
face appears pitted, as if indented by a stone-cutter's tool. This seems to be the result of a concre- 
tionary structtire, or perhaps a tendency to crystallization: at all events, the small spheroids fall 
out, leaving the surface of the rock thus singularly marked. In the eastern corner of the District, 
between Barrattsville and Cambridge, trap abounds, and I have already mentioned that the village 
of Cambridge stands upon a series of trap and porphyritic rocks. 

Near White Hall, on Hard-labor Creek, there are several localities. Between the head waters of 
Wilson's Creek and Long-cane, and again near the Double-bridges, on Rocky River, trap dykes 
come to the surface. 

The gneiss of Abbeville is also well developed ; it may be seen in the beds of the rivers and 
creeks, particularly in the northern part of the District, where we find the western extremity of 
those thick strata that extend across the State, and give rise to the principal falls in the rivers. — 
One of the most southern exposures of the outcropping edges of this rock I saw on Long-cane, at 
Morton's mill. The bands of black mica contrasting strongly with the feldspar, the folds and con- 
tortions of the laminae of this rock give it a very ornamental appearance. 

The falls at Ware's mill, on the Saluda, are produced by the obstruction presented by the gneiss, 
as it crosses the Saluda. It occurs again on Rocky and Little River. So slight is the covering of 
slates in the northern portion of the District, that they are cut through down to the gneiss by every 
considerable stream. 

Mica and talcose slates occupy a considerable part of the surface of the District. After passing 
the ridge between Hard-labor Creek and Reedy-branch, we meet with a series of these slates, which 
extends nearly to the village, and through which Long-cane and its numerous tributary branches 
find an easy passage to the Savannah. 

Between McCord's Creek and the Flat- woods, a strip of mica slates covers the surface, having 
Parson's Mountain in the centre. . 

This little knob is one of those elevated spots due to the comparative durability of the materials 
of which they are composed, and to which I have elsewhere alluded, as marking the comparative 
amount of denudation suffered by the surrounding strata. The direction of the crest of the moun- 
tain corresponds with the strike of the rocks, and on its very summit may be traced the ruins df 
an enormous stratum of quartz rock. In the north-eastern part of the District, particularly around 
Lowndesville, mica slate occurs, which passes gradually into a rock from which the mica has disap- 
peared, and which is there used for the manufacture of whetstones. There are other patches of these 
slates distributed over Abbeville, but they present little to entitle them to special notice,^ and the 
localities mentioned will be sufficient as examples of the occurrence of these rocks in the District. 
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In describing the gold fonnation of the State, I have mentioned the gold-bearing rocks on Hard* 
labor Creek, and in the vicinity of Parson's Mountain. At both of these localities gold has been 
found : at the former in a deposit, and at the latter both in a deposit and vein. Near Lowndesville 
there are numerous veins so much like those of the gold formation that they are well calculated to 
mislead, for they contain not a particle of the precious metal. 

Fragments of magnetic iron ore are found near the village, and brown hematite on McCoid's 
Mountain. Bog iron ore is found near the Saluda, on Gen. Gilham's land. 

There are some interesting mineral localities in the District. Near the Court House a dyke of 
Eurite furnishes, by its disintegration, kaolin of great purity. There are several beds of soap-stone 
of excellent quality. One locality occurs south-east of the village, and but a short distance from 
it, near a little saw-mill. I observed another bed on Cane-creek, on the road to White Hall. — 
Between Rocky River and the Savannah, fine crystals of amethystine quartz. Beryl, rose quartz, 
schorl, and garnets are also among the minerals of the District 

Besides the mineral springs now known, there are some others that deserve notice : one near Par- 
son's Mountain, which is within a short ride of the village. In the north-west corner of the District 
Murray's spring occurs ; and although not so well charged with mineral ingredients as those in the 
Flat-woods, nevertheless this place has many advantages, as regards locality and health. 

On the Saluda, near Pinson's Ford, Dr. Jones pointed out to me a spring highly charged with 
salts of lime and iron. This is also a pleasant locality and is situated in a healthy region. 

Laurens District. 

The granite of this District is not extensive. It occurs most abundantly towards the South, on 
the Saluda and Little River ; and in the north-east, on a ridge between Duncan's Creek and the 
Enoree. 

Several considerable dykes of trap come to the surface, but do not, in general, occupy any great 
space. On the hill, near the limestone locality, on the Saluda, large globular masses of this rock 
strew the surface, and extend down its side into the valley. Between Boyd's mill and Garlington's, 
and east and west, it may be seen covering the surface with its hard black fragments, for a breadth 
of fifty feet. These fragments, as they present good fdrms for building, would make excellent 
fences. In the north-western corner of the District trap rocks may be traced fix)m the Enoree, 
across Durban's Creek, to Young's P. O. The dyke that occurs here is not wide, but it is quite 
conspicuous when compared with the grey surface of the gneiss, which is the prevailing rock. — 
The course of the dyke is N. 16° E. 

The gneiss formation of Laurens is well " marked, and may be observed along the Enoree, at 
numerous picturesque cascades, formed by the upturned edges of this rock. At Gordon's mills the 
falls are about 30 or 40 feet in a distance of 200 yards ; and a few miles higher, at the Mountain 
Shoals, there is a &11 of 70 feet, in about the same distance. At this place the rock is much con- 
torted, and seems to be a continuation of the stratum described as occurring on Long-cane, in Abbe- 
ville. This is an exceedingly beautiful spot. Standing on one of the little iislets, at the foot of the 
falls, and looking upwards, the river is seen as if emerging from a noble arcade of green foliage — 
now foaming and spaiiding in the sunshine, as it dances over the broken edges of the rock, and 
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again hiding itself in the deep shadows of the vine-clad trees. Above the mill the rock forms a 
natural dam across the stream, so perfect as to present the appearance of a work of art. This is a 
circumstance of common occurrence on many of the rivers and creeks in the part of the State 
where they flow over the outcrop of the gneiss. 

At Van Patton's Shoals, near the north-west comer of the District, the river falls 66 feet in about 
100 yards. So very even is the edge of the rock at this place that a single plank, bolted to it, forms 
a sufficient dam for the mills on each side. A little below the falls the alternating strata are of dif- 
ferent degrees of hardness, and as the softer are disintegrated and washed away, the others are left 
projecting from the bank in huge tablets. Towards the top of the shoals the rock loses its stratified 
structure, and passes into granite. 

It is impossible to examine the localities on this beautiful stream, without being struck with the 
great facilities it affords, at small expense, for manufacturing establishments. 

From this place to Laurensville a ridge extends, which, with the exception of a few alternating 
strips of hornblende slate, has gneiss for its imderlying rock. In all that part of Laurens drained 
by Reaburn's Creek, Reedy River and the Saluda, it is finely exposed at numerous localities. 

Hornblende slate also occupies an important place among the rocks of the District. The soils 
derived from it are every where prized, and known as mulatto soils, from their peculiar color. At 
Swansey's f^erry it is seen overlying the gneiss, which comes to the surface a short distance above. 
A wide band, composed of this rock, extends from Boyd's mills to a point within five miles of the 
village. I also traced it at intervals between Reaburn's Creek and Sandy-ford, on the Enoree. A 
portion of the strata contains sulphuret of iron, in abundance, which gives rise to some excellent 
chalybeate and sulphur springs. One of these occurs within a mile of Reaburn's Creek, and is 
known as Cheek's Spring ; and not far from the road, between Sandy-ford, on Enoree, and the vil- 
lage, another is found, which is strongly sulphuretted water. There are doubtless others, which 
I did not see, but these are highly wortliy of the attention of the Medical Faculty of the District. 

Some fine beds of soapstone are known to exist in this range of hornblende slates. Other locali- 
ties of the latter rock occur on Durban's Creek and in other parts of the District; but the localities 
I have enumerated will suffice as examples. 

But by far the most interesting rock in the District is the limestone of the Saluda and Reaburn's 
Creek. About one half mile below Ware's mill, on the Saluda, and at the head of navigation, this 
rock is seen cropping out between beds of gneiss, which may be seen above and below it, on a little 
stream which enters the river at this place. 

I was informed that Dr. Waits is the discoverer of this locality. The strike of the rock is N. 
30° East, and the thickest part of it is fifteen to twenty feet : only a portion of the stratum, how- 
ever, is seen for a distance of eighty yards, and it was difficult to arrive at the precise thickness. 
The rock is white, crystalline, and some of it is sufficiently fine to make a good marble. Two miles 
distant from this place it is laid bare again by the denudation of the surface, on the banks of a 
Uttle stream, in heavy ledges ; but no excavations having been made it was impossible to ascertain 
its thickness. A short distance beyond this on 'Squire Waits's plantation, it is found again in 
several places. Wherever it has been uncovered it exhibits unequivocal evidences of the wasting 
action of water, to which it was once subjected. It passes into the underlying gneiss at some of 
30 
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these localities ; and as the latter rock is nearly of the same color, it will always require some care 
to distinguish the two, when the limestone is to be converted into lime by burning. 

I have hopes that some handsome slabs for ornamental purposes may be procured here, for I 
found the rock colored by streaks of chlorite and groups of crystals of actinolite. No quarry has 
as yet been opened at any of these localities, notwithstanding the decided advantages they possess, 
in their vicinity to the river. 

This stratum is exposed again, on a branch of Reabum's Creek, in a position highly advanta- 
geous for examination. It is associated with soapstone, and passes, as at the other localities, into 
gneiss. About ten feet of the middle of the bed is good limestone; but on each side of this it 
requires care in the selection of the rock for burning. That this care was not always bestowed 
I had abundant evidence, in the lime burned at this place. A few hundred yards distant an- 
other opening has been made, and an excellent blue limestone procured ; but it was covered with 
a thick bed of earth, which added materially to the cost of quarrying. On the opposite side of the 
Creek the beds immediately underlying these, come to the surface ; but the Ume is so impure as to 
be worthless in an economical point of view. It shows, however, the manner in which the lime- 
rock was formed, and leaves no doubt as to its sedimentary origin ; for here, and every where else in 
the State, the rock is stratified. Fig. 26 will give a correct view of the position. of the Umestone, at 
this locality. • 

Fig. 26. 




]. — Soapstone. 2. — Limestone. 

I have no doubt that when lime is used extensively in this and the adjoining Districts, numerous 
localities will be discovered along the strike of this stratum. Simple as the fact is, that the rocks 
of the State have a general direction or strike of about N. 20^ to 30° E. it seems to have occurred 
to but few persons to apply it to the tracing out of beds of lime rock, or other useful mineral. 

Lime has been burned here to some extent, in a kiln alike unfavorable to the quality of the lime 
produced, and to the economy of the operation. I shall point out elsewhere the defects of the kilns 
of the State, and give approved plans for such structures. 

Union District. 
The state of the rocks, in Union, renders it peculiarly difElcult to point out their precise limits. 
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Granite and gneiss being essentially composed of the same minerals, it is only where stratification 
can be observed, that they can be distinguished. Gneiss, however, is the prevailing rock of the 
District 

Granite may be found near the village, and to the South, on the ridge between Tinker's Creek 
and Fair Forest, much decomposed. On the road to Glenn's Springs it may also be observed, in 
the deep ravines washed in it by the rains. Granite is also found in the numerous picturesque 
hills that border the valley of the Pacolet. On the North, between Gelkey's Creek and Thicketty, 
localities of this rock are not uncommon. 

At Meansville a sienitic granite occurs, which deserves notice, as one of the gold-bearing rocks 
of the State. -It may be examined on the road, near the top of the hill, between the mill and the 
village. The feldspar of this rock is white, and although it contains hornblende at this and other 
localities, yet it passes into common granite with black mica. I have, in another place, mentioned 
the occurrence of this rock at the mine above Grindal's Shoals, as well as at the Nott mine, on 
Fair Forest 

The Trap Rocks of the District occupy the greatest continuous area on Tyger River, about nine 
miles south-west of Union Court House, and above Bobo's Ford. This tract is known as the 
'^ Meadow-woods," and is three or four miles square. After crossing the river an interesting series of 
porphyritic dykes may be seen on the ascent of the hill, composed of feldspar, with blue crystals 
embedded. The outer edge of this extensive tract presents the usual indications of the presence of 
trap rocks — the dark brown and yellowish soil, together with the rough and rounded black masses 
scattered over the surface, apparently without any connection with the underlying rock. 

The level portions of the land, as usual, are covered with ^'black-jack," and are not cultivated. 

On Frenchman's and Paget's Creeks dykes of considerable extent occur. Two miles south of 
the viilstge, and between the latter and Buffalo Creek, several dykes cross the road; and between 
Rocky and Beaverdam Creeks, others are seen, which extend nearly to Grindall Shoals. In the 
vicinity of the village these rocks may be traced for miles in extent — often marking the surface, 
like the ruins of an enormous wall. 

The Oneiss of Union assumes the coarse, feldspathic character of the thick gneissoid rocks of 
the upper Districts of the State, where it becomes porphyritic, having oblong crystals of feldspar 
embedded. 

It seems almost useless to enumerate all the localities examined of this rock, for it can be seen 
at all the shoals and falls on the rivers, and no where to better advantage than on the Pacolet It 
is often interstratified with hornblende slate, of which there are numerous prominent locaUties in 
the District Between Hamilton's and Greenshaw's Ford, on Tyger; on the right bank of Sugar 
Creek ; on Thicketty Creek, and near Smith's Ford, the fissile and outcropping edges of this rock 
may be seen. 

Around Meansville, and between it and the gold mines, hornblende slates are sufficiently exten- 
sive to give character to the soil. 

The Mica and Talcose States of the District are scarcely separable. Gelkey's Mountain is the 
most noted locality, and that has been already described. It is in the slates on the flanks of this 
mountain that the most valuable beds of iron in the State are found. South of the mountain these 
slates extend to Smith's Ford, and on the North, to People's Creek, where they are associated with 
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the talcose slates, containing the magnetic ores. The quartz rock, which forms the back-bone of 
the mountain, and which, at other localities, is interstratified with the talcose slates, as it extends 
into the District, becomes quite arenaceous, and makes an excellent fire-stone, which is used at the 
iron works at Cherokee Ford. The sand from this rock is sufficiently free from iron and other im- 
purities to be fit for the nmnufacture of glass. 

Many of the hills on both sides of Pacolet are covered with mica slates, whkh gives them a 
rounded outline. 

The gold Mines on Fair Forest, in the north-west comer of the District, are situated in a group 
of these, slates, which are interstratified with hornblende slates. 

Beds of soapstone are not uncommon in the District, and are generally found in the hornblende. 
Near Glenn's Springs this mineral is found passing into asbestos, and is used as a substitute £>r 
slate-pencils, a purpose for which it seems to answer admirably. 

Besides Glenn's Springs, which are so well known and so deservedly popular, there are others, 
not far distant, which, flowing through hornblende slates, the water is strongly chalybeate, and, 
somewhat sulphuretted ; it also contains lime. These springs are situated in a little valley near the 
gold mines, but are not much known or frequented, although they would form an admirable 
adjunct to the water of Glenn's Springs, in which salts of lime are the predominant ingredients. 

Chester District. 

In the geology of Chester granite is not very conspicuous ; nevertheless there are some remarkar 
ble locahties scattered over the District. Between Tinker's Creek and the Canal, on the West, and 
on the eastern side of the District, a wild and picturesque locality of this rock may be seen, on the 
Catawba. Towards the South long narrow ridges of granite are seen, like white stripes, among 
the trap rocks. Price's Mountain is deserving of notice, as being the most elevated mass of .granite 
in the State ; and on the North-east localities of true granite are abundant 

TVop Rocks. — It is to these rocks, which are finely developed, that the characteristic features of 
the District are mainly due. I had frequently heard of the '^ Black-jack lands " of Chester, but I 
could get no definite information as to their character, excepting that they consisted of plains, hav- 
ing a peculiar soil, and being covered with "black-jack." It is a little remarkable that the three 
great trap regions of the State should have been distinguished by names that convey no correct 
idea of the rocks or even the land. In the "Flat- woods" of Abbeville there are some level tracts, 
but the greater part of the surface is undulating, and often broken ; while the "Meadow-woods" of 
Union include not an acre of any thing approaching a meadow. The trap of Chester is, indeed, 
covered with "black-jack," but that tree loves a moist, cold soil, and is therefore only so far charac- 
teristic. 

It was with no small degree of pleasure and surprise that I discovered that the underlying rock 
of. these lands was trap. For the most part the country between Rocky and Fishing Creeks is com- 
paratively a plain, but sUghtly broken or undulating, and consequently but badly drained. Masses 
of globular trap cover the surface in places, but generally the surface of the rock is covered with 
soil — ^the result of its own disintegration. 

From every little channel and ravine magnetic oxide of iron is washed out, in the form of black 
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sand, and often, one would suppose, in sufficient quantity to be of some econ6mic value as an ore 
of iron. The rounded masses on the surface that generally indicate the presence of trap rocks, 
have been described as true transported boulders. Their rough, unpoIishiA surfaces, however, will 
always be sufficient to distinguii^ them. 

In wet weather the roads over this plain are almost impassible, from the stiff, tenaceous mud, 
formed by the soil. I was informed that at no very distant period this tract resembled a prairie, 
with but a few scattered post-oaks, the stumps of which may yet be seen among the thick growth 
of "black-jacks" that covers the surface. 

These rocks are not confined to the space included between the branches of the creeks mentioned 
above, but extend towards the South-west, on the waters of Sandy River. They are helre more or 
less mixed with feldspathic rocks, which gives the soil a lighter color. Hnbiis portion of the District 
is also more undulating and even broken. 

This mixture of trap, eurite, and feldspathic porphyry, I found in many places on the outer edge 
of the main body of the trap, and is always indicated by patches of yellowish soil, containing frag- 
ments of compact feldspar. 

I am inclined to think that the true character and value of the greater part of the trap lands of 
Chester have been concealed by the "Uack-jacks" which have taken possession of them, to the 
exclusion of almost every other tree; and not being considered indicative of a fertile or promising 
soil, the tract of land under consideration has never received the attention it deserves. So fat, how- 
ever, as my observation goes, this tree must be considered as indicating, with far more certainty, the 
relations of soils to moisture, than to fertility. The disintegration and decomposition of trap rocks 
always produce a stiff sub-soil, impervious to water, and hence favorable to the growth of "black- 
jack." 

A bed of soap-stone is found a few miles from the village, on Sandy River, which has been 
worked to a limited extent. 

Near Hopewell a series of rounded hills of coarse, crystalline granite extends over a distance of 
two or three miles. A strip of mica slate is also found here. This rock, which is not very abun- 
dant in the District, may be seen on the eastern side of the District, on the plantation of Ool. 
Pride, where it passes into gneiss, which is highly fissile, and splits readily into tablets suitable 
for flagging stones. 

Near the Canal hornblende rock and sienite have been excavated in the construction of that 
work. 

Near Fishing Creek fine specioiens of brown jasper are found, and large manganesian garnets 
occur in a vein of quartz. Another locality of this mineral, I was informed by Dr. Douglass, is 
known to occur near Hopewell Chilrch. 

There are two mineral springs on the creek, the watere of which are charged with iron and 
muriate of lime. Indeed the lime of the trap rocks has very generally imparted itself to the water 
of the wells in the District, as may be perceived in the village and elsewhere. 

The knolls of granite interspersed through the trap, frequently on the same plantation, often pre- 
sent a choice between the two, as sites for dwellings. Every thing else being equal, of course tfie 
granite should be chosen, on account of the purer water that it would furnish. 
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Lancaster District. 

The Oranite of this District is laid bare by the Catawba River from Peay's Ferry to Landsfoid, 
in a series of rapids having a fall of 200 feet in 10 miles, where this rock may be examined to 
great advantage. 

Gneiss und Bamblende Slates cover the surface towards the West, a few miles from the river ; 
and the eastern side of the District is occupied by the micaceous and talcose slates of the gold for- 
mation, which cover nearly one half its entire area. 

A more distinct view of the geological character of the District will be presented by the examina- 
tion of the rocks, as they present themselves in a continuous section north and south, than by 
examining them in the order of their relative geological position. 

Commencing with the section north of Bellair, we find the micaceous rocks overlaid by a belt of 
talco-micaceous slates, six or eight miles wide, consisting of a soft, whitish rock, containing much 
silicious matter, which gives it a rough touch on the disintegrated surface; but at a short distance 
below it becomes exceedingly hard and tough. There are several interesting gold mines in these 
slates, which have not yet been worked beyond a depth of forty feet — probably because of the fiust 
just stated : the exceeding hardness of the rock that encloses the auriferous veins. 

We find along the ridges the usual phenomena accompanying the elevations among these slates, 
thick veins of compact quartz, which have no connection with the gold-bearing veins : they are 
quite difierent — being generally composed of hornstone, that becomes, by disintegration, arenaceous 
quartz. 

On the Catawba, at Turkey Point, a fine section of the rocks of this formation may be seen at a 
bluff which was once the site of an Indian village. Crystals of iron pyrites pervade the rock at 
this locality. From this the rock crosses the river, and may be seen on the York side, on the plan- 
tation of Mr. Sitgreaves, thinning out towards the granite ridge in the lower part of that District. 

Farther South gneiss and hornblende crop out from under the slates just described, and at the 
other extremity are cut off by a bed of sienitic granite. The rocks of an interesting settlement on 
Waxhaw Creek are trap and hornblende slate. Half a mile south of the creek a band of talcose 
slates crosses the road. Ridges of gneiss occupy the distance between this and the slate-hill, near 
the village, where a trap dyke occurs. After passing the village we again enter that portion of the 
gold formation which is drained by the tributary streams of Lynch's Creek, on the West, and 
which covers so large a part of the District. 

The slates of this region present every gradation between mica and talcose slate, and are quite 
variously colored, white, red, and green. Strike N. 10° to 60° E. and the dip varies between 30° 
and 70° towards the N. W. 

Although the rocks of this formation are spread over so large a space, yet the productive veins 
are confined to a narrow belt, extending from the village to the N. E. comer of the District One 
distinctive character marks the mines of Lancaster, namely, the almost entire absence of true veins, 
and the occurrence of the gold in beds, that in many cases require some skill to distinguish them 
from the ordinary slates. 

The gold, too, is rarely found in a gangue of common quartz ; but universally occurs in hornstone, 
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or else in the slate itself. Wherever the slates are at all arenaceous or rough to the touch, they 
invariably become hard below the surface, and it is only where the slates are entirely talcose that 
they remain soft even to a short depth — fects highly interesting to thosei who would engage in 
mining speculations ; for rocks that at the surface appear soft, and yield readily to the pick, thirty 
or forty feet lower become so hard as to require the force of gun-powder at every step; and besides 
this, the difficulty of grinding is increased in a greater degree. 

The quartz veins that are found on the ridges, in the vicinity of the mines, contain not a particle 
of gold. 

But I have, in the preceding pages, already described the gold region of Lancaster. Besides gold, 
other minerals occur in the District, that may, at some future period, have some economic value. 
I observed indication of the existence of iron ore in a thick bed near Blackman's mine, which has 
never been examined below the surface. 

The pyritous slate thrown out of the mines yields, on disintegration, a considerable amount of 
sulphate of iron, or copperas. This salt is easily extracted by the simple process of lixiviation. 
At Hale's mine it occurs in great abundance. In the talcose slates there are numerous localities. 

I examined the trap dykes of the gold formation, with some care, in order to determine whether 
or not they had exerted any influence on them ; but, although many of the mines are intersected 
by dykes, I could find no alteration produced in the gold-bearing portions, notwithstanding that 
they have, in many cases, been worked on both sides of the dykes. 

The granite of Lancaster is best exposed in the south- western comer, along the Catawba, where 
the superincimibent slates have been removed by denudation. 

York District. 

Yorkville stands upon a granitic ridge, which presents &vorable opportunities for the study of 
the granite of the District. This ridge, which extends towards King's Mountain, is composed of a 
crystalline granite with white feldspar and black mica. Hu§p rounded masses are left standing 
above the surface, which are often, as elsewhere, mistaken for boulders. Similar appearances are 
presented by the granite in the south-eastern corner of the District Between this point and the 
village an unbroken ridge 'exhibits granite overlaid by gneiss, and cut by trap dykes of considerable 
extent. ' A series of these dykes may be traced from the intersection of the Chesterville and Herron 
Ferry road and the York road, almost to the village. Near the IS-mile post one is found, which 
occupies a considerable space. Strange to say, it was cultivated, exhausted, and turned out, as 
waste. No where is the alternation of trap and granite more conspicuous than along this section. 
The dark brown soils of the trap contrasting with the light gray of the granite. 

The south and south-eastern part of York is more broken, and presents many interesting geolo- 
gical sections. 

At Smith's Ford hornblende slates occupy a considerable space on both sides of the river. On 
the left bank, or York side, it reposes against the granite exposed on the hill side. The gold mines 
of this locality are highly interesting, as showing the connection between the auriferous veins and 
the underlying granite. At one place a Vein of quartz, containing gold, is seen passing firom the 
granite through the superincumbent slates ; at another a similar vein intersects hornblende rock. 
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The ridge along the banks of the river contiQues much broken towards Cherokee Ford. On Onion 
Moore Creek the slates are intersected by large veins of milky quartz, some of which are anriferona, 
and at one time gave great promise of productiveness, but I believe have hitherto disappointed the 
owners. Veins very similar to these were once explored on Allison's Creek, but are now aban- 
doned. They deserve notice as being among the few places in the State where indications of cop- 
per occur. Sulphate of copper, the result of the decomposition of copper pyrites, is found in small 
quantities lining the fissures in the quartz. 

On Bullock's Creek trap rocks, consisting of greenstone and porphyry, cover a large space, and 
on both sides of Turkey Creek tmp and sienite strew the surface. 

Between the head waters of Allison's Creek, and Smith's Ford — the north-eastern portion of the 
District — mica and talcose slate cover the entire region, which, taken together, is one of the most 
interesting portions of the State. 

If we commence our examination of this part of York about five miles south-east of King's 
Mountain, we shall find a good opportunity of studying the mica slates in a picturesque little moun- 
tain, known as Henry's Knob. This is not, as I have elsewhere shown, a mountain composed of 
rocks pushed up into their present position, above the surface, but one whose elevation is entirely 
due to the wasting and washing away of the surrounding country — the mountain itself remaining, 
being protected by a stratum of hard, indestructible quartz rock, which extends its whole length, like 
a huge back-bone. Planes of stratification are visible, and on the weathered surface crystals of iron 
pyrites and cyanite may be seen ; being in every respect similar to the cap-rock of Ruff's Mountain, 
in Lexington. 

Throughout its entire length it is broken, by seams and bedding planes, into numerous tabular 
masses, which remain piled up, higher and higher, till we reach the summit of the mountain. — 
The angular and rugged aspect of the rocks composing this little knob, causes it to contrast stri- 
kuigly with the other mountain masses of the State, which are generally more remarkable for their 
rounded and softened character. 

From the base of the knob a sfprkling stream issues, which I find marked on the District map, 
^Mineral Spring." I fancy, however, that the medicinal properties attributed to it are chiefly due to 
exercise, pure air, and the beauty of the place. 

Between the knob and Dickson's Meeting House indications of beds of iron are quite abun- 
dant. Ascending King's Mountain towards the pass, the talcose and mica slates, curiously con- 
torted, are finely exposed on top of the ridge, which slopes away gradually towards the Battle- 
ground, Whilst the crest of the mountain is seen on the right, on the North Carolina side, with its 
gibbous outline sharply defined against the sky. So gentle is the ascent towards the peak of the 
mountain on the west, that it is not before we find ourselves on the brink of the fearful abyss 
below, that we can be assured of our great elevation. The escarpment on the North Caro- 
lina side consists of an enormous tablet of quartz rock, reared up on end, apparently as a but- 
tress to the mountain. The strike is N. 30° E. and dip nearly vertical. It is evidently stratified, 
differing from the other rocks with which it is associated only in the predominance of quartz and 
absence of talc or mica, yet both of these minerals can be readily detected in it Traces of this 
rock may be found in numerous places between this and Gelkey's Mountain, in Spartanburg. Fol- 
lowing the ridge into South Carolina, we find the quartz rock passing insensibly into mica slate, 
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containing more or less talc, and splitting readily, and consequently quarried to a limited extent 
On the Battle Ground a rade stone furnishes, at the same time, a specimen of the rocks of the 
mountain, and marks the spot where the brave fellows fell, who fought and died here. 

Farther down, towards Clarke's Fork, this rock becomes more talcose, and is used for tablets for 
graves, to some extent. Good whetstones are found here, and at Crawford's mill fine specimens of 
jasper and striped agate occur. 

Parallel with the King's Mountain range, and between King's Creek and Buffalo Creek, the mica 
and talcose slates are found, in a narrow belt, extending from the North Carolina line to Cherokee 
Ford. The mica slates that compose the ridge near the river, are a prolongation of ther King's 
Mountain range, and are finely exposed near the iron works, in a gorge through which Dear Little 
Creek flows. 

From the bed of the stream to the top of the hill, thick, somewhat contorted beds of this rock 
are exposed. Crossing the river, it forms the shoals and the islands known as the *' Ninety-nine 
Islands." Near the furnace the river is divided by an island composed of quartz rock, which rises 
up in bold masses at its northern extremity. Along the northern flank of this ridge beds of iron 
ore are found at intervals, nearly throughout its entire extent. These have already been described 
under the head of the ores of the State. 

The next strata in the section towards the North include the limestone beds, which seem to 
occupy the line of a slight anticlinal axis — ^probably one of those flexures common in these slatee. 

About a quarter of a mile from the North Carolina line the lime-rock first makes its appearance, 
on the land of Mr. Ettres, where the bed is exposed to a depth of twenty feet. A small kiln is in 
operation at this place, and about 1500 bushels of Ume are burned annually, and sold at eighteen 
cents a bushel, on the spot. The capacity of the kiln is about 250 bushels, and requires ten or 
twelve cords of wood for a charge. Strike of the rocks N. 30^ E. dip N. W. 

Wisenant's bed is near this, and can be traced 100 yards across the stratum. Lime is burned 
here also, in a kiln of 300 bushels' capacity, requiring about eleven cords of wood. About two 
miles from this is Hardin's locality, which I examined across the outcrop 150 yards. 

South of this there are two parallel strata on which several other localities are known. Among 
these are the beds on the land of Hollander and Bird; one on the land of the Hon. W. C. Black, 
and another the property lof the King's Mountain Iron Manufacturing Company. The latter is a 
fine exposure: the stratum is nearly vertical, and exhibits evident marks of the denuding action of 
water. 

These localities are confined to the bottoms of vallejrs, which folk>w the strike of the rocks, are 
drained by the branches of King's Creek, and, like all the depressions in this region, are the result 
of denudation. The lime-rock presents less resistance to abrasion and chemical action than the 
associated rocks, and hence have suffered more from these agencies, and, in the lapse of time, have 
been reduced to their present level. At some of the quarries mentioned the rock requires some atten- 
tion in selecting it for burning, as it is often rendered impure by admixture with the talcose and 
other rocks with which it is interstratified. This remark, however, applies only to a few localities, 
finr generally the beds aro free firom all impurities, and the lime manufactured from them of excel- 
lent quality. 

This rock appears again on Broad River, a few hundred yards from the bed of magnetic ore, on 
32 



I 



126 GEOLOGICAL SURVEY 

Black Rock Creek. It is, however, much mixed with the slates^-at least where I saw it. Beyond 
the lime-rock, and reclining against the rocks in which it occurs, we have another stratum of mica 
slate containing beds of iron ore, corresponding with those on the South side of the gray ore beds. 
It is in these slates that the Hardin bank, already described, occurs. The strike of the beds con- 
taining this ore is N. 6(P E. and the dip N. W. 46^. On the roof; or hanging side of the bed, a 
coarse, feldspathic rock occurs, with a thin mica slate between it and the ore. It is from this 
source that the white porcelain clay, scattered on the surface, near the mine, is derived. 

The talcose rocks of York differ in some important particulars from those of the Other Districts. 
They are, in general, less contorted, contain less silicious matter, and frequently pass into common 
soapstone ; hence the many fine quarries of this rock known in the District, where excellent tab- 
lets and flags are procured, of any dimensions. 

I examined this region in company with A. Hardin, Esq. to whose local knowledge I was 
much indebted. On Carroll's muster-groimd we had the pleasure of finding indication of a bed of 
peroxide of manganese, near the brow of the hill ; but as no opening was made we had no means 
of ascertaining either the value or extent of the bed. There are other points along the fiank of 
the mountain where similar indications occur, but they are not so decided as at this point 

Traditions of lead mines, which furnished abundance of that metal, to persons in the secret, 
during the Revolution, are quite common in the upper part of the District I examined several 
places which were pointed out to me by persons who received the information from those who 
were certain that the lead occurred somewhere in the vicinity. I am far from thinking lightly 
of all popular opinions upon such subjects, and I invariably examined all such localities, for the 
satisfaction of my friends, who could not always see how I could tell what was not there, without 
visiting the spot. I need not say that I found no indications of lead at any of these places. The 
Indians, from whom these traditions were often handed down, were but poor geologists, and fre- 
quently made very unfortunate locations of this and other metals. 

Spartanburg District. 

A coarse feldspathic gneiss is the characteristic rock of Spartanburg, south and south-east of the 
village. True granite is found in the vicinity of the Court House, in the lower part of the slate, 
on Tyger River; but these exposures are of limited extent, compared with the other rocks. Here, 
as in all the upper Districts, gneiss is seen on the rivers, where the slates have been removed. — 
The rocks forming the bed of Pacolet from Hurricane Shoals to Easterwood Shoab are gneiss, 
which may also be seen on the banks, in wide shelving sheets. Between Glenn's Springs and the 
village the Fair Forest has scooped out a channel, at the base of a hill, in this rock, forming a wild 
and picturesque little view. Gneiss is also well exposed at the surface, at the quiet and pretty spot 
called Cedar Springs, where a bold stream of pure water issues from a fissure in this rock. East 
and west of the village hornblende slate alternates with gneiss, as may be seen along the road to 
the iron works on Pacolet The same may be seen on Thicketty. 

Immediately underlying the mica slates of the northern part of the District, beds of very fissile 
hornblende slates are seen outcropping, and may be traced into Greenville, a little South of 
Dantzler's. 
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The talcose rocks of Spartanburg are found principally between Cherokee l^rd and People's 
Creek, and have already been described, in connection with the magnetic iron ores of the District 

Next to gneiss, the mica slates occupy the most prominent place. Nearly the whole of the 
region drained by the branches of Pacolet and Tyger is covered with these rocks. They are coarse 
and silicious, contain lenticular particles of quartz, closely invested with mica, which remain upon 
the surface when the rock is broken down by disintegration — giving it a dry and meagre ap- 
pearance. 

The topography of these mica slate hills is very different from that presented by those Districts 
where feldspathic and homblendic rocks aboimd. Instead of the rugged, broken and washed sur- 
face, intersected by ravines, we have a series of gently rounded hills. 

Near the Cowpens Furnace a quarry was opened, which exhibits the character of this rock below 
the surface. It is highly charged with iron p3nrites, and along the strike of this stratum some 
mineral springs have their source, which contain both sulphur and iron. Of this character are the 
springs at the furnace, one near Pacolet, and another at Ellis's Ferry, near the line ; and a short 
distance beyond, Wilson's springs rise from this rock. 

Graphite, or, as it is commonly called, black lead, is found in the slates here. It hsis been used at 
the furnace, and when selected with care is of good quality. 

But the most valuable product of these slates are the beds of iron that abound in them, nearly 
throughout their entire extent, even as low down as the head of Furguson's Creek, towards the 
Enoree. This ore is brown hematite, of excellent quality; it is found distributed in the slates, in 
irregular beds of very variable thickness ; but which have been no where explored to any depth. 
The Cowpens Furnace, and those on Pacolet, procure ore exclusively from this formation. 

The limestone of Spartanburg occurs in the north-eastern part of the District. The principal 
exposure occurs at Limestone Springs, where the bed cannot be less than 100 feet in thickness, 
although it rises but httle above the surface. 

It is, at one extremity of the bed exposed here, a blue, compact rock, presenting distinct marks of 
stratification ; and at the other, it passes into a white, crj^taliine anarble, occasionally clouded and 
marked with gray and reddish bands — ^forming, altogether, a handsome stone for ornamental pur- 
poses. It is found at other localities between this and the river, which have been elsewhere 
described. 

The strike of the bed is N. 30^ E. and dip 30^ S. E. It is associated with the strata containing 
the flexible quartz rock. 

Lime has been burned here more extensively than any where else in the State; it is of excellent 
quality, notwithstanding the disadvantage of badly constructed kilns. A few miles distant, and in 
the opposite direction, this stratmn is again laid bare, on the plflintation of Dr. Overton Lewis; and 
on the adjoining lands of Mr. Watkins, there are promising localities. It would be very difficult, 
without more time and aid than I had at my disposal, to determine the extent of this rock; yet I 
cannot doubt that it will be found sufficient to supply a very large demand. 

Below Thompson's Ferry limestone was said to be found, but I could only trace this report to 
some porcelain clay, taken from a well in the vicinity. A spring said to be impregnated with 
lime, was mentioned in evidence of the presence of this rock ; but that is not an unusual circum- 
stance, even where no limestone exists. Most rocks contain lime, though not as a carbonate in that 
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farm which is dftsolved by the water of springs. Such is the case with many of the springs in 
Abbeyille and Chester ; and even the lime contained in the water of Glenn's Springs is not derived 
from limestone, but from other rocks over which it flows. 

The group of rocks containing the magnetic ore of iron, the red and brown hematites, the lime- 
stone and flexible quartz rocks, I need scarcely say, are a continuation of the same group found in 
York District. 

It is impossible not to be stmck with this beautiful association of rocks. Here we have iron ore 
of nearly every species, and of the very best quality, lying side by side with limestone, for fluxing; 
quartz rock, for fire-stone ; and beds of excellent fire-clay are not uncommon in the very neighbor- 
hood of the iron works. And all occurring on the banks of a noble stream, capable of furnishing 
abundant water power. 

The gold mines of the District have been described in their proper connection, and need not be 
mentioned here. 

Greenville District. 

I The gneissoid rocks, which, in the lower Districts, are principally seen upon the rivers, and at 
other localities where the superincumbent slates are washed away, are here fully developed, and a 
corresponding change in the topography of the country is equally well marked. Instead of the low 
and rounded hills of those Districts, we have here long, and comparatively level ridges, but little 
cut up by the lesser streams. Of this character is nearly all that portion of the District south of 
the village. Large naked surfaces of this rock, studded with crystals of feldspar, are quite common 
on cdl the streams ; and notwithstanding the abundance of the feldspar, it is not equally subject to 
disintegration with the rocks lower down. The thick beds have the appearance of true granite, but 
where they are thinner the stratification can readily be distinguished. The rocks of Greenville 
have, in general, a strike of about N. 30° E. and dip towards the S. E. 25° to 40°. East of the 
village a very short distance, a slight undulation has produced an anticlinal axis, and the strata are 
accordingly found dipping towards the North-west, and this is continued for about a distance of 
seven miles. The gneiss is then covered by mica slates, which continue on the surface till they 
meet a coarse, crystalline granite, towards the Enoree. On the opposite side of the District, and 
toward the Saluda, gneiss is every where seen outcropping on the sides of the hills, whose tops are 
often capped with mica slates ; hence it often happens that these little hills are covered with a mea- 
gre and scanty soil, while the surrounding country presents one of considerable fertility. Beds of 
porcelain clay are found wherever the feldspathic gneiss is disposed to disintegration. . 

Although the gneiss of Greenville is pretty uniform in its general character, yet it is subject to 
variations that produce important changes in the quality and appearance of the soils derived from it 

Hornblende slates occupy no inconsiderable portion of the District. Conmiencing about ten miles 
north of the Court House; on the head waters of Enoree; between S. Tyger and the Saluda, 
these rocks, interstratified with gneiss, may be traced for some distance upwards, towards the 
mountains. 

The 3Rca Slates of Greenville occupy that part of the District between the head waters of 
Tyger and the base of the mountains. It presents the usual groups of rounded knobs, so 
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characteristic of these slates. I have said that patches of these rocks are often found capping the 
hills in other parts of the District Paris Mountain is a remarkable example of this sort. For 
some miles around the mountain mica slate is the prevailing rock, and the mountain itself 
owes its elevation to the indestructible nature of this rock, which contains beds that are more 
silicious than usual. It is another of those monuments that are scattered over the State, as if to 
mark the progress of denudation. It has the same strike and dip of the rocks with which it is sur- 
rounded, showing that it was elevated at the same time, and by the same force. And it now stands 
above the surroimding surface, because the latter has been wasted and depressed by agencies that 
are still ceaselessly doing their silent work. 

East of the mountain there is a mineral spring, known as Chick's. It is at a pleasant distance 
from the village, and a place of considerable resort. Salts of lime and magnesia are the predomi- 
nant ingredients in the water. 

In the general view of the geology of the State, I have described the structure of the Saluda 
Mountains, and it need not be repeated here. 

Greenville will ever possess attractions in its healthful climate and the beauty of its mountain 
scenery. But those who pass through the gap with post haste, know little of the magnificent 
scenes that they are passing to the right and left. A few of the prcmiinent points are indeed known 
and visited, but in the deep recesses of the mountains there are scenes of surpassing beauty that 
are but seldom seen. 

One featute in these mountains cannot fail to strke the traveller, particularly if he has, as is com- 
mon, associated in his mind rocks and sterility: it is the rich luxuriance of every growth — tree and 
herb. No stunted plants mark his upward progress, but all is full of life and vigor. 

Not only are good crops raised in the valleys, but on the mountain sides, and even on their very 
aummits, where one would expect nothing but a naked rock. 

Anderson and Picb:ens. 

Anderson presents little in its geology to distinguish it from the adjoining portion of Greenville. 
Gkieiss is the prevailing rock, and gives rise to long, unbroken ridges. Sometimes it is quite fissile, 
and then passes into mica slate. Towards the lower part of the District it is frequently intersected 
by veins of coarse feldspathic crystalline granite. Rocky River presents numerous localities where 
this rock may be seen. 

Although gneiss is not very abundant in Pickens, at least below the mountains, there are locali- 
ties enough to show that it exists at no great distance below the surface. West of Pickens Court 
House, on Little River, this rock is seen crossing the stream : it is underlaid by slaty beds, which 
disintegrate, and allow the superincumbent beds to fall down in huge blocks. In the bed of the 
river the surface of the rock is perforated by pot-holes, that are sometimes seven or eight feet in depth. 
The water, at this point, is confined to a narrow bed, and as the outcrop of the rock extends across 
the entire stream, it forms an excellent mill site. About a mile from this, near the muster ground, a 
broad sheet of gneiss occupies the surface. Eight miles south of the Court House, on the Green- 
ville road, a remarkable locality of slaty gneiss is known, which furnishes very superior flagging 
33 
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stones. On Stump-house mountain this rock is seen, as well as in Chauga valley. On Chatuga, 
near Whetstone Creek, ledges cross the river, in a direction north €Lnd south. 

The gneiss of the mountains, as I have elsewhere shown, is found capping the entire range. It 
appears, indeed, like an enormous weight, placed upon the underlying more fissile rocks, to keep 
them in place. 

On Cheochee Creek the gneiss is remarkable for its laige, lenticular crystals of feldspar. A fine 
opportunity is presented, in Jocasse Valley, for the study of the geological structure of the moun- 
tains of the State ; and if a section be traced from thence along the Estatoe Mountains, to Table- 
rock, very correct ideas may be formed of these spurs of the Blue Ridge. 

A very interesting formation, composed, for the most part, of hornblende slates, alternating with 
gneiss, is found along the base of the mountains, forming a band several miles wide, and extending 
nearly, without interruption, from Table-rock to Little River. Another extensive patch of these 
rocks may be seen between Pendleton village and West Union ; they are also well developed 
around Pickens Court House. 

The warm brown color of the soils derived from these rocks will enable any one to detect these 
localities, even where the rocks do not appear upon the surface. 

Between Chauga and Pulham's Ferry other interesting exposures occur. A bed of crystalline 
hornblende rock occurs, which, from its great weight and peculiar color, was taken for iron ore. 

Not far from this locality a fine stratum of chloritic slate is seen, passing into soapstone. Strike 
N. 20^ E. and standing nearly vertical Soapstone is found very constantly associated with horn- 
blende slates, wherever the latter occurs in the District. 

The mica slates of Pickens occupy the north-west corner, or that portion drained by the waters 
of Chauga. 

One would suppose, from a glance at the map of Pickens, that this portion, and indeed nearly the 
whole of the District, was covered by rugged mountains. This is, nevertheless, far from the truth. 
The surface is indeed undulating, but below the mountains proper there are but few hill sides so steep 
as to be inaccessible to the plough. I mention this, because I recollect my surprise when I reached 
Pendleton, at finding the mountains barely in view above the yet distant horizon. Persons who, 
like myself, derived their knowledge from the topographical delineations on the map, would con- 
clude that the country was too rugged and broken for cultivation, when, in truth, it is not more so 
than Union and the adjoining Districts. 

It is in the mica slates that the limestone of Pickens is found. 

On Chauga Creek this rock is found in the narrow part of the stream ; but many years having 
elapsed since any opening was made, I was unable to come to any conclusion as to the extent of 
the bed. A rude kiln was erected here and a few charges seem to have been burned in it I found 
a bed of impure limestone below the kiln, and extending across the stream. Fragments of a better 
quality are, however, scattered over the surface in the vicinity, that indicate a better bed, which was 
doubtless used in the kiln, and is now concealed beneath the loose materials that have fallen down 
from the steep banks of the creek. 

Another bed occurs on Brasstown Creek, a stream which flows along the strike o[ the rocks, and 
empties into the Tugaloo, at Pulaski. This bed, which is found about nine miles from the mouth 
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of the creek, is twenty feet thick. Strike N. 3(P E. dip 46^. In a country covered by dense forests, 
and where the surface is strewed with the ruins of the rocks from the hill sides, it is plainly impos- 
sible, in the absence of excavations, to present any thing like a correct estimate of the extent of beds 
so situated. I can therefore only direct the attention of those interested to the subject. 

Before I had any knowledge of this locaUty, I 'pointed out the old Indian boundary line, as the 
direction in which lime )vould be found. I had arrived at this conclusion while tracing the strike 
of the limestone on the Georgia side of the river; and the Brasstown bed does not deviate more 
widely from that line than was to be expected from diflference of level. It is exposed again on the 
Blue Ridge, and I have not the slightest doubt that when the bed is explored, it will be traced to 
numerous other localities. 

The bed on the Georgia side is on the immediate bank of the Tugaloo. Strike N. 16^ E. dip 
45^ S. About twenty feet of it is quite pure; the rest is more or less mixed with the rock in which 
it occurs. This stratum is exposed higher up, on Panther Creek, where it is burned to some 
extent. 

Beds of iron ore, which have been worked, are found in the slates between Wilson's Ferry and 
Pendleton ; and at another locality, between Oolenoe and Table-rock. 

About six and a half miles south of Pickens Court House, on the road to Pendleton, traces of 
manganese are found, which seem to result from the decomposition of manganesian garnets. Still 
stronger indications of this mineral are found near Town Creek, on the road between Pendleton 
and Table-rock. 

Brasstown Creek flows through a narrow valley in the mica slates.. A few miles from its mouth 
it crosses some strata less destructible than the rest, over which it tumbles, forming two pretty cas- 
cades in the distance of half a mile. To the right of t];iis, some bold ledges of the same are found 
outcropping on the sides of the valley, and are highly charged with iron pyrites, which, by spon- 
taneous decomposition, forms sulphate of iron, or copperas. This salt is found, in the state of efflo- 
rescence, on the surface of the rock, and among the fragments, where they are protected from the 
rains. Did the price of this useful substance warrant it, a considerable quantity could be obtained 
here. At present it is collected and used in domestic dying. 

The gold of the District is, as yet, confined to deposit mines, and some of these rank among the 
best in the State, both in richness and extent. A vast amount of work has been performed in the 
deposits of Cherokee Valley. But it is extremely difficult to collect any reliable statistics on the 
subject, on account of the desultory manner in which the business is pursued. 

From the angular character of the fragments composing the deposit, on Eeowee, the property of 
CoL Calhoun, one might well expect that the vein, the original source of the gold, was not far ofi*; 
yet no vein has been discovered. 

At the, base of the Estatoe Mountains there is a chalybeate spring, at Barton's, which is a plea- 
sant spot from which to visit Table-rock, on the one hand, and Jocasse Yalley and its beautiful 
water-fall, on the other. 
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CHAPTER VL 

Upper Secondary^ or Cretaceous, System. — Tertiary Series. — Eocene. — Buhrstone Fbrmation, — 
Calcareous Beds of the Charleston Basin. — On the Santee. — On Cooper River. — On Ashley. — 
On Edisto. — On the Savanhah. — Recapitulation. 

With the exception of a few unimportant beds, that occur on Thompson's Creek, in Chesterfield, 
which I have referred, with doubt, to the lower Silurian rocks, and a limited patch of New Red sand- 
stone which is found on Clay Creek, in the same District, there is a wide gap in the geological 
series of South Carolina, extending from the metamorphic rocks to the Upper Secondary, or Creta- 
ceous, formation. Unfortunately, among the missing rocks, we find the Carboniferous system, with 
its coal measures. 

Whether the latter ever existed in the State, or not, it is now not easy to determine, but it is 
quite certain that not a vestige of the carboniferous rocks is to be found at present There is 
nothing absolutely impossible in the supposition that these rocks may be covered and hidden firom 
view by the Cretaceous and Tertiary beds ; nevertheless it is exceedingly improbable : for along the 
Atlantic coast, between this State and New Jersey, these beds are frequently removed by denuda- 
tion, and are found to rest, almost invariably, on the granite or metamorphic rocks, which is pre- 
cisely the position they occupy in South Carolina; nor has there been a trace of the carboniferous 
rocks found in this connection throughout the entire distance. 

The newer formations, particularly the Tertiary, are finely developed in the State ; and to these 
attention will now be directed. 

Cretaceous Formation. 

The Cretaceous formation of the United States, although deriving its name from the chalk found 
in contemporaneous formations in Europe, does not any where contain beds of true chalk, but is 
composed of beds of clay, quartzose sand, calcareous matter, or marl, and green sand, variously 
interstratified. 

The most interesting of these is the green sand, which, in New Jersey, where it has been long 
used as a manure, is called marl. It is composed of grains that are, sometimes at least, concre- 
tionary, and in size generally resembling ordinary gunpowder — the color green, inclining to black. 
It may be crushed by the finger-nail, and leaves a bright green streak, which is a simple and relia- 
ble test for this substance. 

Its distribution in our rocks is very remarkable. In New Jersey and Delaware, where it occurs 
extensively, it is characteristic of the Cretaceous formation. In Maryland and Virginia this forma- 
tion has not yet been recognised, and the green sand is found in the Tertiary, extending, in the 
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latter State, as high as the Miocene beds. This is also the case at Martha's Yineyard, in Massa- 
chusetts, where Prof. Hitchcock has determined the existence of the Tertiary formation. In North 
Carolina, although the Cretaceous strata resemble in color and external appearance the EiOcene 
green sand beds of Virginia, yet that mineral is very rare as an ingredient of those strata — at least 
where I have examined them, at Wilmington, and other localities higher up the Cape Fear. 

In South Carolina I have not found a grain of green sand in the Cretaceous formation, and yet a 
bed of green sand, three or four feet in thickness, is found in the Eocene of the Santee River, and 
large grains, disseminated through some of the superincumbent calcareous beds. 

It seems, then, that the quantity of green sand in the Cretaceous beds of the Atlantic coast 
becomes less and less towards the South, until it disappears altogether from them, in South Carolina. 

The chemical composition of this mineral, it seems to me, leaves but little doubt as to its identity 
with those compounds known as claticonite, green earthy 6cc. 

The following table presents the composition of green sand, from different localities in the United 
States, and of the green earth of Europe. 



Martha's Vineyard * 

Saica 56.700 

Almnina - 13.320 


Ne>v Jersey.! 

48.45 

6.30 


Gbrmany.J 

— .46.1 

5.5 


Scotlan 
...48.16 
---16.85 


Protox of Iron 20.100 


24.31 


19.6 


...19.00 


Potash -- - 


12.01 


53 


6.56 


Maimesia 1.176 




3.8 


... 2.91 


Lime. 1.624 

Water . .- . 7.000 


trace. 

8.40 


8.9 


... 2.67 
. .. 2.35 


Quartz. 




11.5 





99.920 99.47 100.7 98.50 

The green earth of Europe is found occupying cavities in trap rocks ; and if our green sand, as 
there is every reason to suppose, be identical with it, we may safely refer its origin to the vast 
series of trap dykes found along the Atlantic slope, from New Jersey to the Coosa River, in 
Alabama. 

The debris of these rocks, washed down into the Cretaceous and Tertiary seas, would be quite 
sufficient to furnish the green sand of these formations — to say nothing of the probability of erup- 
tions of trap in the seas of those periods. 

The beds of green sand, of Virginia, present unequivocal evidence of their origin in the ruins of 
the older rocks, for near their upper verge they abound in fragments of limpid, smoky, and even 
rose quartz, sometimes rounded, but more frequently angular. 

The Cretaceous formation of South Carolina is a continuation of the beds so finely exposed on 
the Cape Fear River, in North Carolina; it is seen again on a creek about half-way between Wil- 
mington and Horry District. It dips beneath the sands of the coast, and is covered by Tertiary 
beds. In the District just named, however, this covering is so slight as to be removed by the 
waves, and cretaceous fossils are washed up on the beach. I found, at this place, which is a few 
miles south of the mouth of Little River, numerous valves of Exogyra costata ; and this is the 

*Dr. L. S. Dana. tRogera. :Berthier. f Thomson. 
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most eastern locality of the cretaceous rocks in the State. From this it rises gradually towards the 
North-west, till it attains its greatest elevation, at Mar's Bluff, on the Peedee, which is about 160 
feet above tide. Right and left of the river it is covered by the Tertiary formation, yet it seems to 
be at no great depth below the surface, for it is exposed near Darlington Court House and on Black 
Creek. A line drawn from the Court House, south, to the mouth of Sparrow Swamp, on Lynches 
Creek, and thence to Black River, below King's Tree, will mark the western boundary of this for- 
mation, in South Carolina. It now sinks beneath the Tertiary of the San tee and is not seen again. 

At Buck's Saw-mills, on the Waccamaw River, nine miles below Conwayboro, is the lowest 
point, in Horry, where it is seen. Here some bands of silicious, slaty rocks are found, at low water, 
that must be referred to this formation, although I found no fossils in them. On the banks of the 
lake, at Conwayboro, beds of indurated calcareous clay occur; and on the opposite bank of the 
river, on Mr. Wilson's land, similar beds are found, which correspond in position and mineral char- 
acter with certain cretaceous beds. 

At Harper's Landing, a few miles higher, on the river, they rise above the surface of the ordi- 
nary state of the river, eight or ten feet; they are composed of a grayish, sandy clay, but slightly 
calcareous, containing Exogyra coetata. These beds are overlaid by a stratum of upper Tertiary 
marl, abounding in fossils. The fine section at this place is one mile and a half in length. 

At Waller's it is seen again, but rising above the river only two or three feet, showing a con- 
siderable amount of undulation in the surface. On Tilley's lake, at Nixon's, it occupies the same 
position, and is elevated about the same height above the river. At both of these places Exogyra 
costcUa is the only fossil present. 

Other localities occur as high up the river as Royal's Landing, but they present nothing to dis- 
tinguish them from these. They are every where overlaid by Pliocene beds. 

The lowest point on the Peedee where the Cretaceous rocks are exposed, is at Yahany Ferry. 
At low water beds similar to those on the Waccamaw are seen here. About ten miles higher 
up the river, at Petersfield, a bluff four or five feet in height is composed of dark gray beds of sand 
and clay, with white, irregular fragments of marl; the mass, however, is but slightly calcareous. 

Britten's Ferry, still liigher, exhibits a fine section, ten feet in height. About seven feet of the 
upper portion of it is composed of a mixture of sand and clay, approaching loam, with very finely 
comminuted shells interspersed throughout the mass. These beds, although quite dark when wet, 
become light gray or ash color, when dry. Underlyhig this, and immediately on the brink of the 
river, is an indurated bed, which Mr. Ruffin has called marl stone. It is about three feet thick, 
and much more calcareous than the superincumbent bed, which is washed away three or four 
feet, leaving this standing out, and forming a convenient terrace from which the section may be 
examined. I found here Exogyra costata, GryphtBa mutabilisy Anomia argentea, and CucuIUbg 
vtUgaris^ 

Composition of the Beds. 

Upper Stratum. Marl Stone. 

Ourbonate of Lime 29.30 55.00 

Silica 40.00 30.25 

Alumina and Ox. Iron. . . . 30.60 13.60 

^99.80 98*86 
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Towards the top the upper stratum becomes less calcareous, and is charged with sulphate of 
iron. These beds may be traqed, at intervals, nearly 16 the preceding locality. 

At Port's Ferry the same beds occur, and are composed of precisely the same materials. The 
ledge of marl stone is about four feet thick, presenting, on the upper side, an even surface, but below 
it is much water-worn and shelving. ^In addition to the fossils at Britton's, I found here, in the 
marl stone, very perfect casts of ammonites placenta^ Mor. for the first time in the State. 

The stratum above the marl stone contains soft concretionary nodules of lime, like those I ob- 
served at Petersfield. The beds now show a very decided dip, wherever they are sufficiently stra- 
tified to render it observable. So long as the thick upper beds alone appeared above the surface, it 
was difficult to observe it; but the ledge of marl stone, which is exposed at low- water, makes it 
quite evident. For instance, at Britton's Ferry it was, when I observed it, on a level with the 
river ; at Port's Ferry it was two or three feet above it ; and at Williams's Bluff, above this, the 
bed below the marl stone comes fairly into view. Of course, in making these observations, the 
direction of the river must not be lost sight of; for where a bend coincides with the strike, the rock 
will appear horizontal, and it is only where the direction of the stream is at right angles with the 
strike, that the dip can be correctly determined. 

The last mentioned bluff presents an exceedingly interesting section. The alternating beds of 
marl and marl stone are seen gently emerging from the water. Above the marl stone is a white 
stratum, very rich in calcareous matter, and this is succeeded by irregular masses of calcareous 
rock, filled with the common cretaceous fossils, Exogyra costcUa and Ammioniies. 

Similar alternations of hard and soft strata occur at Gibson's Bluff The marl, however, which is 
of greater thickness, is capped with a bed of compact limestone, the weathered surface of which is 
paved with fossils, composed of crystallized carbonate of lime. I identified, sttnong these, Plagir 
ostama dumosum? well preserved Venilia Conradiy and Crassatella — species undetermined. — 
These, with other fossils, occur here in horizontal layers, and are detached from the matrix with 
difficulty, for this limestone is equally hard and compact with that of the older fossilliferous rocks. 

At Giles's Bluff, on the land of Col. Davis, the calcareous beds attain their greatest height, which 
is about 20 feet above the river. The section, however, differs little from those just examined, for 
it shows the usual alternation of hard and soft beds, containing nearly the sancie fossils. The for- 
mation at this point, namely, between Gibson's and Giles's Bluff, has its maximum of calcareous 
matter, and for the simple reason that the middle beds are most exposed, that is, those in which the 
indurated beds occur. The upper part of the soft marl is generally poorer in lime than the bottom 
of the same bed, perhaps because much of it has been removed by the percolation of water. The 
bed underlying the marl stone is also poor. 

Now it is the upper part of the marl that is exposed below Britton's Ferry; and it is the lower 
beds — those below the marl stone — that come to the surfitce higher up on Lynch's Creek. The 
following section, (Fig. 26,) will make this plain. 
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Pig. 86. 




Section from Britton's Feiry to Mar's Bluff. 

A.— Britton's Perry. B.— Giles's Bluff. C— Birch's Ferry. D.— Mar's Bluff. 1.— Tertiary Beds. 2— Marl, over- 
lying marl stone. 3. — Marl stone. 4. — Beds underlying the marl stone. 5. — Shale. 6. — Sand. 

The next exposure, on the banks of the river, is at Birch's Ferry, where a fine section, 200 yards 
in length, and 15 to 20 feet in height, is laid bare. The fossilliferous bed of marl stone, (3, Fig-. 26) 
has disappeared. The stratum immediately below it forms the greater part of the blufi*, and the 
black shale makes its appearance, for the first time, as a distinct and well characterised stratum. 
It is seen, at the southern extremity of the section, emerging with a gentle dip from the water. I 
found here Ostrea creiacea pretty common, and Belemnites Americanus, in most astonishing abun- 
dance. The lower part of the perpendicular bluflF is only accessible by means of a boat; but when 
the ledge of shale is reached one can then examine that part of the section with ease. The bed 
overlying the shale, which I have already said constitutes the greater part of the blufi*, is a soft, 
dark gray marl, and, for the first ten feet, is filled with Belemnites, which project from it in every 
direction. It looks as if some persons had amused themselves by driving as many as possible into 
the face of the bluff. Hundreds have fallen down and are strewed along the edge of the water. 

This is certainly the most extraordinary locality of this fossil in the United States, or perhaps in 
any country. I looked in vain for any other remains of the CephcUopod, that must have existed 
on this spot in such vast numbers. 

The substance that I have denominated shale is a black, laminated clay, quite smooth and unc- 
tions to the touch, but is seldom so hard as not to yield to the knife. There is a black mud, which 
is found in the marshes and other places in Charleston harbor. It is called ^'pluff mud," and when 
dry it resembles this shale more nearly than any substance that I have seen. 

A half mile west of the river the marl stone stratum outcrops, on the road side, near Leggett's 
mill-branch. It contains but few fossils, and among them I found Anomia argetitaria and Belem- 
nUes ; and this is the only place, besides Birch's Ferry, that I have found this fossil. 

At Gordon's old mill the shale occurs, and is overlaid by masses of silicified shells. I identified, 
among these, Cardiia planicosta and Turretilla Mortoni, two characteristic Eocene fossils — show- 
ing the existence of this formation on the Peedee. 

The calcareous, beds of the Cretaceous formation extend a short distance above the mouth of 
Jefirey's Creek, and after that the shale alone is found in the river blufis. It continues to rise, and 
the underlying sandy beds make their appearance. 

The noted locality, Mar's Bluff, is made up of these beds, in the following order, beginning at the 
base: Blackish clay and sand, five feet, overlaid by beds of sand, showing oblique lamination ; 
these are succeeded by heavy beds of shale, almost unmixed, which are capped by alternating 
bands of shale and sand. 
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At Greenwood, a short distance higher up the river, the sand becomes a solid sandstone, which 
is found alternating with clay. . 

I made diligent search for fossils, at this place, yet, notwithstanding the apparently favorable cir- 
cumstances presented by thick beds, evidently deposited in tranquil water, a single species alone 
rewarded me for my trouble, and that was Hdmultis onyx, a fossil which had {ureviously been 
found on Lynch's Creek, by Dr. Blanding. 

On the river the shale now gives place to the underlying beds of sand, which become blended 
with the Tertiary beds of sand, clay, and gravel, that cover the surface and overlap the metamor- 
phic rocks above, and cover the whole of Marlborough. 

There are few sections more instructive than those presented by the Cretaceous beds of the Pee- 
dee. It is true that fossil species are not numerous, and, with a few exceptions, the shells occur 
(Hily in the form of casts, but every fragment is churacteristic. The gentle dip of the stmta, sel- 
dom exceeding an angle of ICP, marks the quiet manner of their elevation. In proceeding upwards, 
the superincumbent strata disappear at the surface, giving place to those below, as they succes- 
sively emerge from the water. 

The upper surface is very uneven, and at intervals between the blu£fs the formation is removed, 
by denudation, altogether ; the beds, however, preserve their relative position, and the depressions 
on the surface are often filled with Tertiary beds — to be described in another place. The unifor- 
mity of mineral character of the formation is very remarkable. The sections on the river extend 
over a space of sixty to eighty miles, and yet three or four well marked strata characterise the 
whole. First, beds of dark gray, and generally soft marl, varying somewhat in the amount of lime 
and silicious matter; next a stratum of hard lime or marl stone, much richer than the preceding, 
in calcareous matter, and very uniform in external appearance ; and lastly the shale, which eon- 
tains no lime, and which can be mistaken for no other rock in the State. It often contains iron 
pyrites, which gives rise to the sulphates found efflorescing on the surface. 

Mr. Ruffin, who examined all these localities with care, pointed out the interesting fact, that 
every one of them occurs upon the right bank of the river. He noticed that this was also the case 
on the Savannah, and rightly concluded that an effect so general could only be the result of some 
common cause. I think that this phenomena is not confined to these rivers, nor to South Carolina, 
but may be seen in those to the East and West ; but I shall take up this subject in another place. 

It is quite evident that the Cretaceous formation underlies the whole country between the Little 
Peedee and Lynch's Creek, for I found a fine bed exposed at Hodge's mill, about eight miles above 
Gallivant's Ferry, on the former river. This is by far the richest bed in fossils that I have seen ; 
but they were in a chalky state, and the marl being quite soft, it was impossible to preserve them. 

On Willow Creek the formation is exposed for miles; and on Jeffrey's Creek the shale comes to 
the surface in numerous places. 

Between Mar's Bluff and Darlington Court House, I observed it, on Black Creek, where it is cov- 
ered by sand, and at other points along the road. Near the village it underlies the Tertiary beds, 
and is exposed in thick fissile beds, at Col. Ervin's marl pit. 

Directly south of the Court House the Secondary rocks are exposed, on Sparrow Swamp, near its 
junction with Lynch's Creek. This locaUty is found near the point where the comers of Marion, Wil- 
liamsburg, Sumter, and Darlington Districts meet It is the oldest, and was almost the only locality 
36 
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known in the State, of this formation, before Mr. Ruffin's discoveries. It is known to Geologists as 
Effingham's Mills, and was first made known by Dr. Standing. It forms the banks of the stream, 
to the height of four or five feet, and extends across the swamp at thie mill. The bed is composed 
principally of a poor, silicious marl, with irregular bands of marl stone running through it The 
mo^ common of all Cretaceous fossils, Exogyra easiatti, abounds here. I also found TYiffonia tluh 
radca^ and another undescribed species. 

It is highly probable that the channel of the creek, like that of the Peedee, is cut in this forma- 
tion, for it may be traced some miles lower down. It appears again as the creek approaches the 
river, and at its mouth it rises into beds of considerable thickness. 

West of this, on Ljmch's Lake, it also occurs; and I received, from the Hon. 6. C .Cooper, speci- 
mens from the Black Mingo, near Indian Town, which prove the existence of the fossilliferoos 
marl stone at that place. Among them were Ammonites placentti, with the nacreous portion of the 
shell beautifully preserved ; and a fragment of a shark's tooth, of the genus Carcharodan. 

Mr. Ruffin examined other localities on Black River, below King's Tree, that I did not, fi>r want 
of time, visit. 

The same inequality of surfiice is presented on Lynch's Creek that was observed on the Peedee, 
and the depressions are, in like manner, filled with beds of Tertiary marl — showing that the Cretar 
ceous formation formed the bottom of the Tertiary sea, during the deposition of these beds. 

The unequal distribution of carbonate of lime in the softer marl and marl stone, is not an un- 
common circumstance; for when beds are porous, and consequently permeable to water, they are 
subject to lose a portion of their lime, which is dissolved and carried away. The water holding 
the lime in solution is, however, often arrested by meeting with less porous strata, and the result is, 
frequently, the formation of a hard, calcareous bed ; so that marl stone is often formed at the 
expense of the lime of the superincumbent strata. 

Ten specimens of marl, analysed by Mr. Ruffin, from various sections of the Peedee beds, gave 
an average of 34 per cent of carbonate of lime ; and eight specimens of marl stone presented 
an average of 76 per cent Near the upper surface of the beds it is often observed that very littte 
lime is present, and that hollow moulds of the exterior of the shells remain, which are coated with 
oxide of iron. This generally happens where sulphuret of iron is present: it generates sulphuric 
acid, which acts as a solvent of the lime; or else it forms sulphate of iron, which is decomposed 
by the lime, leaving behind incrustations of oxide of iron. 

The cretaceous fossils of the State, so far as they are known, are comprised in the following very 
short list. 

Carcharodon, sp 1 near megalodon. 
Lamna, sp? 

Belemnites Americanus, Mor. 
Ammonites placenta Dekay. 

Turritella vertebroides, Mor. 
, Natica petrosa, " 

Ostiea cretacea, ^ 

Exogyra costota. Say. 

nagiostomadumosum? Mor. 
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Pectuncnlus hamnla 


Mor. 


Anomia argentaria 


i« 


GiiculleBa ovata. 




Trigonia thoracica, 


Mort 


'' crenulata. 




Oardiam altiim. 




« sp? 




Grassatella vadosay 


Mor. 


Hamulus onyx, 


cc 



Tertiary Series. 

Pursuing our investigations upwards, we next come to a group of rocks, presenting altogether a 
different aspect from those we have just examined. The dark beds of marl and marl stone of Ae 
latter are replaced by thick strata of white limestone, and beds of highly calcareous marl, that 
remind one of chalk. So totally unlike in mineral composition, are the Cretaceous and Tertiary 
rocks of South Carolina, that even in the absence of organic remams, they cannot, in general, be 
confotmded with each other for an instant 

I stated, in anotilier place, that green sand was a prominent constituent of the Lower Tertiary of 
Maryland and Virginia. In the green sand strata of the latter State there is frequently not a trace 
of lime, and when it is present it rarely exceeds 26 to 30 per cent. These are, however, interstra- 
tified with calcareous beds ; but even in these the lime seldom amounts to 60 per cent. 

It is not before we reach North Carolina that we find beds at all approaching in mineral char- 
acter those of South Carolina. Above Rocky Point, on Dr. McRee's plantation, white limestone 
and marl occur, abunding in corals, and in all respects similar to the Eutaw beds, in this Stale. 

Marl Bluff, about thirteen miles from Wilmington, on N. E. Cape Fear, is another locality where 
a white calcareous bed is found, made up of the comminuted shells of EckinodermB. These and 
the beds at Wilmington are good examples of the great calcareotis deposits of the Tertiary ci 
South Carolina. 

We have, in the accumulations going on along our coast, at the present time, analogies that ena- 
ble us to understand the cause of the difference in the amount of calcareous matter in contempo- 
raneous beds, at distant localities. There is not more difference in this respect, between the Yirginia 
and South Carolina strata, than there is between the deposits forming at this moment on the coast of 
Virginia and on that of Florida. I saw, in the cabinet of Prof. Oibbes, g[ Charlest<»i, specimens of 
cakarereous mud, brought from Key Wedt, by t>r. Wurdeman, which so closely resembled the Cooper 
River marls, that it was difficult to distinguish the two. This mud is accumulated in great quan- 
tities in the vicinity of coral reefs^ and is from thence distributed along 'tHe shore. The shells of 
moUuscs are buried in it, in vast numbers, and in time it may present the counterpart g( our rich 
shell marL Far^r north the coast deposits consist of mud, sand, and comminuted ^lls, which 
also serve as the burjriHg ground of numerous molluscs, that leave behind their well preserved etxh 
vte, and present us with types of a former state ai things. 

The physical changes that could have so completely affected the Hiineral contents of two 
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formations deposited on the same spot, and superimposed, the one upon the otliev, as are the Cre- 
taceous and Tertiary rocks, must have been very great, to say nothing of the almost total extinction 
of animal life, which took place at the close of the Cretaceous period. 

The Tertiary rocks of South Carolina are composed of beds of loose sand, clay, gravel, and sand- 
stone, together with strata of limestone of great thickness, and beds of soft or pulverulent marl. 

A line drawn from the mouth of Stevens's Creek, on the Savannah, north of Hamburg, crossing 
the Saluda and Broad rivers, near their junction ; the Wateree, at the Canal ; Lynch's Creek, at 
Evans's Ferry, and Thompson's Creek, at the point where it enters the State, in Chesterfield Dis- 
trict, will mark, with suflScient accuracy, their upper boundary. Wherever the rivers, in their 
downward course, enter this boundary, they wash away the more yielding Tertiary rocks, and 
expose the metamorphic, and very frequently the granitic rocks ; and he\ice it is that at these 
points, in ascending the rivers, we meet with the first falls. And this is true along the whole 
Atlantic slope — the boundary of the Tertiary, coinciding with the first, or lowermost, falls cm the 
rivers ; and for the obvious reason that the Tertiary rocks do not offer sufficient resistance to the 
force of the streams to pitxiuce obstructions. 

Nothing can be better marked than this boundary: a line of outcropping, sandy strata extends 
along the entire distance, overlapping the clay slates, or granite, and producing a striking change in 
the topography, and even in the botanical character of the country. The long-leaved pine, {Pi9m» 
palustris,) finds here the line that limits its distance from the coast ; nor does it venture beyond it, 
excepting where a sandy, granitic ridge meets this line, and tempts it to proceed a few miles beyond. 

It is interesting to find so conspicuous a plant as this noble pine marking, throughout its entire 
range, with such accuracy, the boundary of a geological formation. 

Among the under-growth characteristic of this region, the scrub oak, ( Querctu catesbei^) is proim- 
nent. The rare CercUiola is confined to a very narrow belt here, together with several showy 
species of Baptisia, The brown grass, (Andropogon,) which takes possession of barren wastes 
higher up, is here replaced by the genus Aristidaj which is the natural grass of the open pine woods. 
In short the Flora of the upper verge of the Tertiary is as distinct from that of the rest of the State 
as are the two geological systems that meet there, from each other. 

Eocene. 

We have seen that the Cretaceous formation sinks under the Santee River, forming a depression 
of great depth, which is filled with calcareous and other rocks, and which I have named the 
Charleston Basin. The calcareous rocks are those which Mr. Ruffin called the Carolina Bed, oa 
account of their great development in the State. They are seen outcropping, at intervals, along 
the right bank of the Santee, as high up as Stout's Creek, about ten miles below the junction of the 
Congaree and Wateree rivers; again, in the vicinity of Orangeburg Court House; on Rocky 
Swamp, S. Edisto; on the head waters of the Salketchie; on Tinker's, and down the Savannah, 
below the Lower Three Runs. The marl of these beds is also said to exist on Ashepoo River, and 
if so, this is the most western point in the State where it oecur& Underlying these vast deposits of 
calcareous matter, are beds of clay, sand, gravel, d^. which, together with the Carolina Bed, con- 
stitttte the Eocene formation of the State; 
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These underlying beds are best examined along the upper edge of the formation, where they are 
cut through by the rivers and streams. On the Savannah a good section occurs, at Silver Bluff, 
below the mouth of Hollow Creek; it is composed of beds of sand, and blue tenacious clay. I 
examined this locality with care, because it is one of those mentioned by Bartram, as Cretaceous, 
for he says that he found ammonites here. I found a bed of lignite a few miles up the creek, which 
is doubtless what he saw and described. Its dark color, so much like that of other Cretaceous beds 
of the State, deceived him. 

A bed of white clay imderlies the lignite, which is three feet thick, very compact, and containing 
iron p3rrites. In portions of the bed th^ structure of the wood no longer remains, it being reduced 
to a jet black homogeneous mass. The superincumbent bed is twelve feet thick, and is composed 
of sand and grave). There are indications of this bed on other parts of the creek, but I could find 
no fossils in it, and from the identity of the mineral character of the associated strata, I must refer 
it to the Eocene of this region. 

At the ferry, below Augusta, a section of considerable height occupies the left bank of the river. 
It is made up of beds of clay and sand, the latter obliquely stratified, and presenting evidence of 
deposition from water violently agitated. Nearly all the sections among these beds present very 
striking proofs of having been deposited during alternating periods of repose and violence, for the 
sand and gravel are thrown up obliquely to the general planes of stratification, in a manner such 
as one may see on the coast, after a storm. These beds are followed by others, composed of clay, 
deposited in horizontal planes, evidently fine, sedimentary matter, once held in suspension, and 
thrown down in still water. Porcelain clay, or kaolin, mixed with grains of quartz, and scales of 
mica, the ruins of granitic rocks, form a large part of this bluff, and to these it owes its white color. 

At Hamburg, some high red cliffs, overlooking the town, belong to this formation. In the vicinity, 
a locality, known as the " Chalk Hills," was pointed out to me, by Dr. Wray, of Augusta. The 
name of these hills is derived from the very fine beds of porcelain clay found there, which are over- 
laid by red loam and sand. The surface is very much broken and washed into ravines by the 
rains, and the alternating red and snow-white beds give the place a pictiuesque app^^rance. 

Among the beds of white clay I found crystals of hornblende, showing their origin to be the 
sienite, of which there is none found nearer than Abbeville. The whole of these beds are obviously 
the remains of the granitic rocks, brought from above — the kaolin being derived firom those abound- 
ing in feldspar. It appears also that the kaolin of many of these beds had been separated from 
the original granite, before their transportation hither, for I found interspersed rounded pieces of 
kaolin, evidently formed by the breaking up of previously existing beds. 

Nearly the whole of this region, known as the " Sand-hills," is underlaid by beds of this mineral, 
frequently of unsurpassed purity. Those near Hamburg are ten to fifteen feet in thickness. 

Similar deposits occur between Aikin and Graniteville, but of far greater extent, the beds being, 
in many cases, sixty feet thick. They are, however, intermixed with bright red and yellow clays. 

For a mile in extent these beds may be traced in the ravines on the surface. The overlying sands 
are often washed away, and leave a series of bald, round and snow-white hills, relieved by an occa- 
sional stunted pine, or a clump of kaknias — often producing a pretty little picture amid the mono- 
tony of pine woods scenery. 
36 
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Occasionally a level spot occurs where the impervious sub-soil of porcelain clay retains the rain- 
water, producing a verdant spot, interspersed with plants that love wet places, which contrasts plea^ 
santly with the surrounding parched and scanty herbage. Beds of pure quartzose sand are also 
found here among these hills, that would answer well for the manufacture of glass. 

On Horse Creek I examined a very remarkable sand stone, which is not uncommon among the 
strata under consideration. It consists entirely of the ruins of granite, consolidated into a pretty 
hard rock. The quartz, feldspar, and mica are there, and it requires a close examination to satisfy 
one that it is neither granite nor gneiss, in which the feldspar has barely lost its lustre. It is soon 
seen, however, that the latter mineral is not disposed, throughout the mass, in crystalline grains, as 
is the case in granitic rocks, but that it is the cement, keeping the whole together. It is not, in fact, 
feldspar, but that mineral deprived of nearly all its potash. 

This rock varies much in its structure, and is coarse or fine grained, as quartz or porcelain clay 
abounds in it. In some beds the quartz and mica are disposed in laminae, and it then resem- 
bles gneiss. In almost every case round pieces of the kaolin will be found scattered through it, 
which will always be sufficient to distinguish it from the older rocks, in the absence of organic 
remains. 

Of the beds of loose sand of this formation fine sections are seen on the " Inclined Plane," at 
Aikin : they are composed of sand, colored clays, kaolin, with water- worn fragments of the latter 
interspersed. 

The next stratum, superimposed on these, is uncovered on a little stream about one half mile 
west of Aiken. It is a yellowish white, silicious rock, comparatively light. It yields readily to any 
cutting implement when first taken firom the quarry, but becomes much harder by exposure. It is 
disposed in very regular beds, evidently deposited from still water, and indicating a period of 
repose that succeeded the deposition of the preceding beds, which present, in the manner in which 
they are thrown up, evidence of strong currents, and otherwise agitated waters. This bed, which 
is not more than four feet thick at this place, is very variable in its structure and appearance : some- 
times appearing as a laminated silicious clay, at other localities it is quite hard, breaks with a con- 
choidal fracture, and resembles menUite. Another variety is light and porous, and so closely resem- 
bling the infusorial earth of Virginia, that I incautiously referred it to that substance, and thus 
misled Mr. Ruffin. This curious stratum I traced, at distant localities, nearly encircling the boun- 
dary of the calcareous beds of the Charleston Basin. 

• On the hill side, and overlying this, the northern edge of a bed composed of silicified shells^ 
cemented together, and resembling buhr millstone, is found. The fossils at this locality are neither 
numerous nor well preserved, but I recognised, among them, Pasiis papillatusj Ostrea longirostris, 
and O. Alabamiensis — well known Eocene fossils. 

A few miles south of Aiken, on Cedar Creek, one of the branches of Upper Three Runs, this 
rock is again exposed in beds of considerable thickness. On each side of the little valley, on the 
farm of M. Caradeaux, thick ledges of silicified shells are seen outcropping, and as they are, under- 
laid by sandy beds, which are often washed away, the rocks tumble down and strew the surface. 
The shells having left their hollow casts only, which gives the rock a cellular structure that fits it 
admirably for mill-stones. The casts are sometimes filled with silica, in the form of curiously inter- 



OF SOUTH CAROUNA. 



148 



laced filiments, that resemble a spider's web, spread over the surface. The cavities in the rock have 
a vitreous appearance, as if it had undergone a partial fusion, and brown and striped jaspers are quite 
common in the mass. The lower part consists of a bed of Ostrea langirostris, in the form of 
casts, perforated by boring shells, which have left behind them casts, with the tubes and all beau- 
tifully preserved. It is remarkable that when these rocks are decomposed, the substance left resem- 
bles silicate of alumina or porcelain clay. Indeed the passage of this substance into the silicified 
rock, may be distinctly traced. Among the fossils casts of corals are conspicuous, and I found 
what I suppose to be the PcUmula, of Lea. 

This is. undoubtedly the most extensive locality of buhr-millstone in the State. Taken together, 
the beds exceed thirty feet in thickness. 

Superimposed upon this, there is generally a stratum of fine sand, which overspreads almost the 
entire surface across the State, north of the calcareous beds of the Charleston Basin. On the crest 
of the sand-hills of this region there are often irregular beds of oxide of iron and sand, as I have 
already mentioned, when describing the denudation of Chesterfield District. In the vicinity of 
Aiken the scare conspicuous, as well as on the hills between that place and Graniteville. The beds 
are from three to six feet in thickness, but it was not before I reached Orangeburg that I discovered 
any fossils in them. There I had the pleasure of finding beautifully distinct casts of Cardita pla- 
nicostOj and in great numbers. This group of -rocks, which constitutes, in South Carolina, as I 
shall presently show, the lowest beds of the Eocene, may be conveniently included under the name 
of Buhr-stone formation. 

The following section, from Aiken, down the "plane," to Horse Creek, will place the relative posi^ 
tion of these in a clear light. 

Fig. 27. 




1. — Ghranite, on Hone Creek. 2. — Beds of sand-stone and grit 3. — Beds of 
sand, grayel, colored clays, dec. showing fidse bedding. 4.— Silicious clay 
bed. 5. — Silicified shells. 6. — ^Beds of sand and iron ore. 



A peculiar feature in the topography of this sand-hill region is the number of circular depressions 
that are scattered over the surface. They are not deep and conical, like " lime-smks," but flat and 
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shallow, at first sight reminding one of a circular race-course. They are numerous in Barnwell 
District, and may be seen between the Court House and Aiken ; some filled with water and others 
dry. Between Orangeburg and Rocky Swamp, on the Edisto, there are several — some of them 
many acres in extent, quite level, and having the edges somewhat raised above the ordinary sur- 
face. They have quite an artificial appearance, and it was not before I had examined the ponds, 
above Yaucluse, on Horse Creek, that I was enabled to make them out > 

At the latter place the ponds are situated at a considerable elevation above the valley of the 
creek, having under-ground vents opening on the sides of the hills, in the form of what are called 
" boiling springs," that is, springs that bubble up with some force. No inconsiderable amount of 
fine sand is thrown out by these springs, and conveyed downwards by the streams. 

Now it is obvious that so long as a pond supplies more water, derived either from rains or springs, 
than these vents can carry off, it will remain permanent; and, on the other hand, when the 
vents, from any cause, become too great, or will discharge more than the supply, that the ponds 
must be drained. Should these under-ground drains afterwards become choked, or by any means 
stopped, the ponds would again be filled; and such alternations as this I have seen in Barnwell — 
where roads once passed through dry hollows, that are now permanent ponds ; and the stumps of 
pine trees, standing in the water, show that they had long been dry. 

Other examples were pointed out to me of ponds of considerable extent that were known for 
years with water, but becoming dry, now present the depressions of which I have spoken. The 
circular form of these depressions is easily accounted for. Any sheet of water, in so incoherent a 
soil as that covering the surface of this region, however irregular its outline, would soon become 
circular, because the projecting irregularities would be washed away. Neither is it difficult to un* 
derstand why the depth should be so slight, and the form not conical, like lime-sinks. The sandy 
surface, when completely saturated with water, becomes almost semi-fluid, and as sand is removed 
by the drain, of course this semi-fluid mass flows in towards the centre, and, by extending the cir- 
cumference, prevents any material change in depth. And after the pond has become dry, this ten- 
dency towards the lower points still continues until the surface becomes nearly level. Of course the 
clearing and cultivation of the land are constantly affecting these accumulations of water. 

It will be seen that Aiken, including a few miles around the village, presents peculiar facilities 
for the study of the Buhr-stone formation of the State. From the summit to Horse Creek, the 
perpendicular height is 200 feet, and in this thickness we have all the members of the Buhr-stone 
formation. 

The granite ridge that extends across to Columbia is covered by beds of white sand. Where 
these are removed, on the hill-sides, the underlying red loam is exposed, which forms a better soil. 
On the ridge, above the head waters of Edislo, the surface is level, as far as Lexington, and in 
summer the deep sands make travelling exceedingly laborious. 

From Aiken to South Edisto the country sinks gently, but the ridge between the two rivers is 
elevated, and is an uninterrupted pine barren; the beds of sand, however, are not so deep, and the 
red loam and mottled clays come more frequently to the surface. Towards the head springs of 
Lightwood Creek the white Eocene grit and sandstone are left upon the tops of the ridges, in thick 
ledges, interstratified with beds of sand and porcelain clay. These ledges are ten or twelve feet in 
thickness, and, from the unequal resistance they present to destructive atmospheric agencies, they 
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are worn into singular forms. The lower beds are often loose sand, which is constantly subject to 
waste — the undermined superincumbent beds of rocks fall down and cover the surface with their 
ruins. Fig. 28 is an example of the forms given to these rocks by unequal disintegration. 




The next locality of this rock to be examined, occurs at the head of Congaree Creek, where it 
outcrops in the form of beds varying in thickness from three to forty feet, and interstratified with 
loose sand and white clay, which only differ from the hard rock in not being c^nented into a solid 
mass. Many grotesque forms are presented by the rocks at this interesting locality, and are due 
to the cause explained above. 

When the hard stratum rests upon one of sand or clay, portions are often left standing, like an 
enormous fungus. One of the most remarkable of these is called Buncombe's Table, and is said 
to commemorate a person of that name, of Revolutionary memory. One of the most remarkable 
beds here is one of mottled clay, quite indurated, and in some parts of the bed sufficiently hard to 
take a good polish. The bed is unfortunately much broken by fissures, otherwise this would be an 
exceedingly ornamental rock. 

This is the first locality at which I discovered fossils in the sandstone. They occur in the upper 
part of the bed, but are so comnunuted as to render it impossible to determine more, with cer- 
tainty, than their Eocene type. 

At the " Rock House " is another notied locality, where this rock has been quarried for architectu- 
ral purposes ; and it was here that all that was formerly used in Columbia Was procured. The 
outcrop is half a mile in length, and a section of 100 feet in height may be examined at this spot 
About eight or ten feet of this is solid; the rest is loose sand, clay, mica. &c, presenting beautiful 
examples of false bedding. Fine porcelain clay is seen in beds in the sand, and indurated, or con- 
verted into semi-opal in the rock. The sandstone is seen in all stages of disintegration, and pre- 
sents every degree of fineness, firom coarse quartzose grit to hard white clay. The debris that 
covers the surface has very much the appearance of pulverized granite. 

Three quarters of a mile south of this I found impressions of leaves of Decotyledonous plants,^ 
silicified wood, and^ fragments of bones, in about three feet of the upper part of the rock. Some 
remarkable beds of porcelain clay are found on the sides of the valley; the clay is colored by oxide 
of iron, and presents every shade, from a light buff to deep yellow. 
37 
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Whenever the porcelain clays of the State come into use, the pure, white deposits of Congaree 
Creek will hold a prominent place. 

Second Creek expoiSes, on its banks, a fine section, where it passes over the outcrop of the sand- 
stone. The first three feet, in the descending order, is composed of silicified shells, passing into 
sandstone, five feet thick, the whole resting upon a bed of sand and gravel, nine feet. The sur- 
face of the sandstone contains embedded fragments of bones. 

Among the shells I recognised Cardita planicasta, Pectunctulus pulvinatiis, and Cytherea, sp? 
but the whole seem thrown together in confusion, and not a single valve is found in juxtaposition 
with its fellow. 

These localities are highly interesting, as placing beyond doubt the relative position of the sili- 
cified shells and sandstone. 

Between Congaree Creek and Lexington Court House, on Red Branch Creek, vast beds of varie- 
gated clays are exposed, in the ravines, on the southern slope of the hills, which are protected from 
further denudation by horizontal beds of iion ore and ferruginous sandstone. The ore is good, but 
does not occur in sufiicient quantity to be of any economic value. Congaree Creek is the most 
eastern point to which I have traced the sandstone of the Eocene. 

The spring branches, and even streams of considerable size, sink into the sands of this region, 
and are lost, or re-appear at distant points, in the form of springs ; and to this fact is due the almost 
entire absence of swamps, and the consequent healthfulness of the sand-hills of the Slate. 

Near one of the head streams of Congaree Creek the silicious clay bed may be seen, cropping 
out on a hill 80 or 100 feet high — it is four feet thick, and rests, as at Aiken, on beds of kaolin, sand, 
and gravel, and is covered by ferruginous sandstone. 

There is a quarry opened in the bed, at this place, which has furnished materials for chimneys 
for the surrounding country. For this purpose this indurated clay is admirably adapted, for it may 
be sawed into blocks, and fashioned with the axe into its proper shape, and it resists disintegration 
well. Add to this, that its extreme lightness renders the carriage and subsequent handling compa- 
ratively easy. 

The next remarkable locality of silicified shells, towards the northern boundary of the Buhr-stone 
formation, is found on Beaver Creek, not far from its junction with the Congaree, and at Mr. Oliver's 
mill. The bed of silicious clay, which is ten feet thick, at this place, is quite dark, and when wet, 
almost black. It is laminated and quite hard, and breaks with a conchoidal fracture. It contains 
much iron pyrites, and a spring that issues from it is highly chalybeate. It is, as usual, associated 
with silicified shells of Eocene species. 

A short distance west of this is another instructive exposure, near a little mill, on Ball Creek. 
Here the bed of laminated hard clay, is twenty feet thick ; and, like that at the last locality, it breaks " 
with a conchoidal fracture. 

At Col. Rumph's, a few miles east of Oliver's, I examined a fine section, composed, towards the 
bottom, of beds of quartzose sand, porcelain clay, (fee. This is overlaid by the bed of silicious «lAy, 
which is thirty feet thick; and above this, a bed of iron ore, already mentioned, containing very 
perfect casts of Cardita planicostOj which must have existed in vast numbers, for some of the 
masses of iron ore are completely filled with them. 

The bold hills of this locality show the great thickness of the Buhr-stone formation <>f the north- 
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ern part of Orangeburg District. The distance below Ck)lumbia is about eighteen miles, and this 
is the highest point on the Congaree where any organic remains of the Ekx^ene are found. 

Around Totness the silicified shells are found in a bed sufficiently hard to be used for building 
purposes, and about a mile farther south, at Butler's mill, the clay stratum makes its appearance, 
on the side of a hill, about fifty feet above the level of the mill pond. It is underlaid by the mottled 
clays and sand, and above it is a band of iron ore. 

The upper sandy stratum that covers the upper part of the District now thins out as we descend 
towards McCord's Ferry, and the yellowish and red loamy beds of the Buhr-stone formation appear 
at the surface, and form a wide and well marked belt, that extends across the country. The peculiar 
ochrey color of the subsoil of this belt is so different from that of all the others of the State, that it 
enabled me to* identify the formation to which it belongs, on the Peedee, before I had seen any fos- 
sils or other evidence of its existence there. 

Crossing the Congaree and Wateree, near their confluence, I was not a little surprised, on emer- 
ging from the low grounds of the latter river, to find the first rocks in view, on the brow of the hill, 
to be the silicified shells and associated bed of clay. I had now traced these beds from Barnwell 
to Sumter, a distance of one hundred miles, and.it was curious to find them here retaining all their 
characteristic features and relative position. The buhr-stone has fallen down from the hill, and 
large blocks are scattered on the road side: the fossils are so much broken and so firmly cemented, 
that I could not identify a single species. The bed of silicious clay is laid bare on the brow of the 
hill, for a considerable distance, and fragments from the outcropping edge strew the surface. Mr. 
Rnffin examined this stratum in several places, in Sumter, and was also struck with the uniformity 
of its appearance. It underlies the sand-hills of the District in heavy beds, and has received the 
name of ^^ Fuller's earth." Casts of fossils are found in it, but they are few and small, and I only 
made out among them Pecten Lydli. Beyond this, towards the East, it is not again seen, although 
the associated bed of silicified shells is found on the Peedee. I first observed the sienna-colored 
loam and sand of the buhr-stone, about sixteen miles north of the mouth of Lynch's Creek, and at 
Gordon's old mill I found masses of that rock, containing Cardita planicostOj and Turritdli Mor- 
t&ni. Above Mar's Bluff there are also silicified shells that I refer to this formation. 

Mr. Rufin observed other beds of buhr-stone, on Black River, below King's Tree, but states that 
the shells were very imperfect, and that they were, in some cases, still undergoing the process of 
petrifaction, for he found some of them having a part of the calcareous matter left. 

A similar phenomenon may be seen at Stroman's, on Rocky Swamp, Orangeburg, where I found 
Cardita planicosta, with a portion of the shell composed of chalky carbonate of lime, and the rest 
silicious. What was most remarkable, was the apparent preservation of the Ugament of the hinge. 
The smooth outer surface was complete, and when broken, it presented the fibrous structure pecu- 
liar to that part of shells. It was, however, carbonate of lime that had assumed that form. I had^ 
on another occasion, seen, in Virginia, the large muscle of Ostrea compressirostra replaced by the 
same substance, which preserved the appearance and structure of the real muscle. 

That the removal of the lime, not only of the shells, but of the marl, is constantly in progress, 
there are numerous examples throughout the marl region of the State. 

There are some beds from which every particle of lime has been removed, leaving a white, 
porous substance, that cannot, from external characters alone, be distinguished finom the richest 
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marl. Of this character are the beds overlying the marl, at Wimiamaker's, in Orangeburg, and at 
another locality, not far distant, on the Columbia road. At both of these places numerous casts of 
Lutraria petrosa, and other Eocene fossils, are found, but not an atom of carbonate of lime, either 
in the casts or the white beds which enclose them. 

In the village of Orangeburg there are similar beds, abounding in casts of Ccurdita planicMia : 
portions of these beds are rich in carbonate of lime, and others quite poor, or nearly destitute of 
lime. The removal of the lime is easily understood : nothing more is necessary, indeed, than the 
percolation of water holding in solution carbonic acid. Water thus chai^;ed, passing constantly 
through a bed of marl, would leave only such portions as were insoluble, namely the silicious mat- 
ter and alumina — ^precisely what is left in the beds just mentioned. The effect would, of course, 
be heightened by the presence of salts of iron, which are decomposed by carbonate of lime. 

But it is rather more difficult to account for the complete replacenlent of substances by other 
matter. 

When wood is enclosed in beds of clay or marl of the Cretaceous and Tertiary periods, it is gen- 
erally converted into lignite, but when found embedded in sand, the wood is replaced by silica, and 
assumes the form of silicified wood. 

In like manner, the shells enclosed in marl or clay are never siUcified, while all the beds of buhr- 
stone, which are nothing but masses of shells, are associated with sandy strata. 

To those who have not examined the matter closely, it may appear that the lime of the shells 
was first dissolved out, and their hollow moulds filled by the infiltration of silica, held in soluticm. 
A little reflection, however, would satisfy any one that this was not the process ; for it would be 
obviously impossible, in loose sand, for any such perfect moulds to exist; for the moment the lime 
was removed the sand would pour into the hollows left. Besides, the internal cast of the shell 
would fall down, there being nothing to support it, and the mould be spoiled. We are obliged, 
then, to suppose that the process went on slowly, and that the lime was replaced by silica, particle 
by particle ; that is, that when an atom of lime was removed one o( silica took its place, and this 
was continued imtil all the lime was removed and its place taken* by the silica; for in no other way 
can we account for the preservation of the most minute striae on the shells, together with every 
spine, process, or other characteristic mark. The solution of the silica offers no difficulty — ^hot 
water will dissolve silica largely, with the help of an alkali. 

Now as these beds are along the upper verge of the Tertiary and overlap the metamorphic rocks, 
it is not a very wild supposition, that the waters of the Tertiary sea may, at one time, have been 
heated, and thus facilitated the solution of the silica. 

At an interesting locality, at Lang Syne, in Orangeburg District, to be hereafter described, I found, 
in the interior of the claw of a fossil crab, some fluid silica. At first it resembled thin, transparent 
jelly, but on exposure to the air it changed color, becoming milky, and finally became hard, and 
presented the external appearance of pearl-stone. 

Mr. Ruffin pointed out the fact that the buhr-stone lies just at the verge of the calcareous beds 
of the Charleston Basin ; and it is now known that no Eocene marl is found north of it Now we 
can only account for this, by supposing that the Buhr-stone formation underlies the calcareous beds, 
and that where the latter thin out at the surface, the former makes its appearance. Had the buhr- 
stone been superimposed upon the calcareous beds, it is scarcely possible that marl would not be 
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found beyond the area circunncribed by the buhr-stone ; for the rivers and streams cut through 
these formations near their junction, at numerous points, and expose sections of great depth in 
which not a particle of lime has been found. 

It was these considerations that led me to doubt Mr. Lyell's conclusion,* in regard to the relative 
position of these beds; and to satisfy myself, and settle a fact of practical importance, I set myself 
to examine carefully, across the State, every point where the two formations approach each other. 
Commencing below Fort Motte, where the rail-road passes round the bluff, to cross the Congaree, 
in Orangeburg District, there is a section brought to view, composed of the sand and colored clays, 
very similar to that already seen higher up the river, near the mouth of Beaver Creek. The height 
of this section cannot be less than 150 feet. The road from the ferry leaves this bluff to the right, 
but passes over the beds at an easy angle, up the hill to Lang Syne, the plantation of D. J. M'Cord, 
Esq. where two or three enormous ravines have very fortunately been excavated by the rains, and 
expose to view exceedingly interesting sections of the upper beds of the Buhr-stone formation. 

The depth of the principal ravine is about fifty feet, and the beds of which the sides are com- 
posed are the following. 



Fig. 29. 




l.--Soil and loam. 2.--Colorpd days, sand, and fragmenta of buhi-stone. 3.— Red and yellow sand, no- 
dules, and irregular masses of cemented white sand, and silicified shells, i. — Clay, two to five feet thick, 
containing, on the sur&ce and lower portions, fossil shells. & — Sand and comminuted sili ci fied shells, 
with strong lines of oblique, or false, bedding. 

The lower portion presents evident marks of violence during the deposition of the materials of 
which it is composed. The shells that are mixed with the sand are thrown up into diagonal and 
slightly curved lines. On the surface of the sand, where it joins the clay, fossils are quite numer- 
ous, although much broken ; among them I foimd Cardita Blandingi, Peden membranosus^ 7\ir- 
riiella Mortoni, and Endopachys Maclurii. 

The period of repose which followed the deposition of the lower beds, is well marked by the bed 
of laminated clay, the surface of the bedding planes of which are studded with shells that lived 
and died on the spot. Among these are Ostrea AlabamiensiSj Ostrea Sell<Bformis, and Cytherea 
McCordia^ Ruffin. One layer of the clay, towards the bottom of the bed, is perforated by a Pholas, 

* I desire to restrict this obsenraiion to South Carolina, and to what I haye seen. Mr. Lyell found the buhr-stone overlying the 
calcareous rocks, in Georgia. 
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which existed here in considerable numbers. The PhoUu borrows peipoidicularly into the oitid and 
sand in shallow water, along the coast, and the shells at this locality occupy precisely the same 
position : they are found standing vertically in the clay, which was once soft mud — rtiowiog thai 
they liyed and died where we find them. 

Bands of iron ore are found overlying the clay at the bottom of the ravine, associated with a 
thin seam of rich yellow ochre. In another ravine pieces of silicified wood are founds and impres- 
sions of leaves, in a purplish clay. 

The whole of this rests on a bed of dark colcnred sand and clay, in which I found, at Gates^s 
quarry, casts of TSirreteUa Martoni and Cardiia planicosta. 

The sub-soil of this region consists of the yellowish loam to which I have alluded, as extending 
fiom the Congaree to the Court House. At Warley's store, a few miles distant, the bed of siliciow 
day, containing Eocene fossils, is seen distinctly, overlaid by the green sand of Stout's Creek| 
which thins out on the side of the hill at this place. Now this green sand underlies the calcareous 
beds of Gave Hall and Half-way Swamp, and hence the Buhr-stone formation passes under these 
beds. Pig. 30 represents a section from Lang Syne to Stout's Creek. 




1.— Beds exposed at the bluff near the Congaree. 3.— Lang Syne. 3.— Silicions beds, with fossils. 4.— Green 

sand. 5. — Warley's store. 6. — Stoul's creek. 

Proceeding towards the Court House, accompanied by Dr. Barratt, who rendered me very impor- 
tant assistance in all my explorations here, we found, on the road, near the head branches of Half- 
way Swamp, thick beds of sand, containing water-worn nodules of marl, and a log of silicified 
wood, of considerable size. Immediately beneath this is a bed of yellow, tenacious clay, with part- 
ings of fine sand and scales of mica. Between the lamina of the clay we found very distinct im- 
pressions of the leaves of the oak, beech, and willow, with their most minute veins preserved. 
This and the locality already described, are the only ones known where fossil vegetable remains 
have been found in the Eocene of the United States, with the exception of silicified wood and lig- 
nite, which are every where abundant. 

The next locality to be examined occurs at Belle Broughton, Mr. Darby's place, on Half-way 
Swamp. Here a ledge of the clay bed, about fifteen feet in thickness, is laid bare, on the banks of 
the creek, near Stewart's old mill. Following it down stream, to its junction with the marl and 
green sand, which rises above the surface gradually from Hale's mill, a point from which I had 
traced it on a former occasion, we had, after a laborious search, the pleasure of seeing the green 
sand and marl overlying the bed of silicious clay. This is by far the most satisfactory locality for 
observing the juxtaposition of the Buhr-stone formation and calcareous beds. For the green sand 
is well developed, and is overlaid by thick strata of marl. The green sand is seen thinning out. 
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an the road, towards the foot of the hill It seems, at this point, to be associated with beds of sand, 
and, as usual in such cases, every particle of carbonate of lime is removed, although a few hun- 
dred yards lower, it is mixed with calcareous particles, in considerable quantity. 

Gates's quarry, in this neighborhood, is a noted locality of buhr-^tone, where the rock has been 
procured for economical purposes. The buhr-stone is about four feet thick, rests upon a stratum of 
sand and clay, and although the fossils are very numerous, it is not easy to make them out: 1 
found, however, Cardita plankasta and Crassatella okB/ormis^ pretty well characterised. A bed of 
dark^colored sand underlies the whole, and is exposed in the bed of a small stream below the 
quarry. 

Following the outcrop of the calcareous rocks to Cawcaw Swamp, about three miles from 
Orangeburg Court House, we found the finest locality in the State, of the Buhr-stone formation, so 
far, at least, as its fossils are concerned. As high up the swamp as Pooser's silicifled shells are 
found ; but they occur at Legare's mill in greatest abundance and perfection. They are embed- 
ded in red loam, which is enclosed in whitish clay, at an excavation made near the mill-pond. 
The red loam in which the fossils are embedded presents the appearance of having been rolled, very 
much as we have seen balls and cylinders of clay moved backwards and forwards by the waves, 
on the coast, and attaching to themselves whole and comminuted shells. 

The section at the mill, in the descending order, is as follows: Eight feet, sandy, whitish loam 
and clay, containing masses of red loam with fossils ; two feet, greenish clay ; four feet, white sili- 
cious clay, containing casts of Cardita planicqpta and Lutraria lapidosa. When the excavations 
are washed by mins the fossils are detached from their matrix, and may be collected in great num» 
hers. On the road side, where the swamp is crossed, red loam is again exposed, and here also a vast 
number of well preserved fossils may be collected. From these two localitities on Cawcaw Swamp^ 
nearly all the fossils in the appended list were procured. 

The red and yellow loam appears at the surface, nearly all the way, but the junction of the 
buhr-stone with the marl, in the village, is not seen. 

The formation is again exposed on S. Edisto. On Goodman's Swamp a bed of quartzose rock is 
quarried, for mill-stones; and on Dean's Swamp the buhr-stone shows itself, at some height above 
the swamp. Near the mill, on the road, lower down, it is again laid bare, and shells and casts are 
found, composed of quartz that is almost tmnsparent. 

The buhr-stone rises fifteen feet above the surface, at Stroman's mill, on Rocky Swamp. The 
section at this place is nearly the counterpart of Gates's quarry. It consists of five feet of buhr- 
stone, underlaid by three feet of fine, deep-yellow sand, which rests upon a bed eight feet thick, 
composed of red clay and silicified shells. The strike of the bed, at this place, is N. 20^ E. and 
the dip about 16^. Below the surface there is a thick stratum of clay, containing pieces of wad, or 
impure oxide of manganese. At the mouth of the swamp a thick bed of white, silicified shells 
occurs : the shells have all the appearance of being carbonate of lime, although they contain not a 
particle of that substance. The common Eocene fossils abound in it • 

At Tyler's Landing, on the Edisto, about one mile below Willow Swamp, the silicious clay bed 
is found on the left bank of the river, cropping out in thick layers ; and a little higher up the 
swamp, near the bridge, the buhr-stone is seen crossing the road. A portion of the bed is converted 
into red and brown jasper. 
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The locality below Tyler's landing is but three or four miles from Johnson's, or Binnaker's 
bridge, which is the upper edge of the marl, on the S. Edisto. 

The bed of silicious clay is also found in Beaufort District, on Huspa Creek. It is hard, and of 
a dark gray color, and in every respect resembles menilite. On the surface it becomes white, the 
result of partial decomposition. 

I found no fossil shells here. The superincumbent bed consists of sand, smooch pebbles of 
quartz, and water-worn nodules of white marl. The only organic remains that I discovered in this 
bed were some sharks' teeth. * 

The locality is altogether a curious one : the bed of the creek, at low water, is covered with this 
remarkable rock, apparently having no connection with the loose, incoherent materials with which 
it is associated, and yet, even in the absence of the evidence of organic remains, its physical charac- 
ters are so well marked that it must be referred to the Buhr-stone formation. 

Beds of pebbles and sand, with sharks' teeth, are found at other localities in the District. A bed 
of green sand was also said to occur here ; and if I am right in referring the Huspa rock to the 
Buhr-stone formation, there is nothing against this; on the contrary, it is the position for it Bat 
after a very careful examination of the localities around Pocotaligo and Huspa Creek, with ths 
advantage of every facility and assistance, politely afforded me by Walter Blake, Esq. I was unaUe 
to find any indications of such deposit. I did, indeed, see sand that was green, but it was not the 
greeasand. 

I have been, perhaps, tediously minute, in describing and pointing out localities of that pact of 
this formation which borders on the calcareous rocks ; but it was because I deemed tlie determina- 
tion of the fact, as to its precise position, one of great practical value ; and I think that I have now 
placed the matter at rest. Indeed had I not absolutely traced the Buhr-stone formation imnn- 
diately under these beds, I would have been satisfied that that was its true position, after having 
seen beds two hundred feet in thickness, on the Congai'ee, as low down as McCord's ferry, con- 
taining Eocene fossils, which it was impossible could have thinned out sa suddenly as to overlie 
the marl on Stout's Creek. 

It must be borne in mind that I include under the name of Buhr-stone formation, those beds 
described in the section at Aiken, consisting of sand, porcelain and common clays, grit, and sand- 
stone, as well as silicified shells, which, taken together, are 200 feet in thickness. 

As to the bed of silicified shells, or buhr-stone, which has given name to the formation, I con- 
sider it as merely the upper edge of the marl, in which, from peculiar causes, silica has taken place 
of the Ume. Every thing in the aspect of this rock and its associated beds of sand, indicates a 
sea beach : th^ sands are thrown up and mixed with comminuted and broken shells, whilst here 
and there a bed remains undisturbed ; and the embedded fossils show, very clearly, its littoral 
character. 

This rock, then, may rest upon the marl, at its upper verge, although I have not found it so in 
South Carolina, while the rest of the formation sinks beneath it. 

The stratum that I have called, for want of a better name, the silicious clay bed, must not be 
confounded with one somewhat resembling it, that is sometimes found on the marl. There is no 
difficulty in distinguishing the two : the former is always more or less laminated, and is poor 
in organic remains. The bed of clay, associated with the marl, being deposited under similar 
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circumstances, resembles the marl, both in structure and embedded fossils; hence it is not lami- 
nated, und is generally rich in fossil remains. It is, indeed, marl, from which the lime is removed. 
The fossils most abundant in it are casts of Lutraria lapidosa and CardUa planicosta. 

Fossil Shells of Buhr-stone Formation* 
Marine Oasterapoda. 



Fissurella tenebrosa. 


Con. 


Fusus thoracicus, 


Con. 


Infundibulum trochiforme, " 


" limulus, 


(C 


Grepidula lyrata, 


ti 


" papellatus. 


u 


" dumosa. 


u 


" pulcher, 


Lea. 


" IsBvis, 


T. 


'^ decussatus, 


« 


Dentalium aiciformis, 


Con. 


" robustus. 


T. 


Auricula Gibba, 


T. 


" crenulatus, 


U 


Natica striata. 


Lea. 


" spinosulus. 


it 


« ostites. 


Con. 


« minor, 


Lea. 


" limula. 


u 


Triton pyramidatum? 


H. C.Lea. 


Sigaretus bilix. 


(( 


Monoceros armigeros. 


Con. 


ActSBon pomilis, 


« 


^ fusiformis. 


Lea. 


Scalaria venusta? 


H. C.Lea. 


" vetustus, 


Con. 


Meleagris antiquatus. 


Con. 


Melongena elevata, 


u 


Turretella carinata. 


H. C. Lea. 


Pyrula cancellata. 


Lea. 


" Mortoni, 


Con. 


<< elegantissima. 


u 


" humerosa, 


(I 


Mitra perezillis, 


Con. 


" gracilis. 


H. C. Lea. 


AneiUaria scamba, 


u 


Cerithium striatum. 


Lea. 


" staminea, 


it 


" cancellatum, 


T. 


" altUe. 




Pleurotoma depygis. 


Con. 


Buccinum lineatum, 


T. 


" monilifera, 


Lea. 


Cypnea semen, 


(C 


" subulata. 


T. 


Terebra costata. 


Lea. 


Cancellaria alveata, 


Con. 


" venusta, 


a 






Voluta Sayana, 


a 






Oliva gracilis 


Lea. 






Conus saurileus. 


Con. 




LameUibranchiai€L 




Teredo. 




Cardium NicoUeti, 


Con. 


Pholas Roperiana, 


T. 


Cardita planicosta. 


Tiam. 


Mactra pretaenuis. 


Con. 


" alticosta. 


Con. 


Lutraria lapidosa, 


u 


'^ Blandingi, 


u 


Crassatella alaeformis. 


a 


" bilineata. 


T. 


'^ protexta, 


u. 


Cucullsea depressa. 


C< ^ 


Corbula nasuta, 


u 


Area rhomboidella, 


Lea. 



I 
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Gorbula oniscus, 


Con. 


Pectunculus stamineua, Con. 


Tellina papyria, 


u 


Lithod(xnu8 politus, T. 


'< R^venelli,, 


it 


Nucula beUa, Con. 


Lucina pandata, 


u 


Ostrea selksformis, " 


sjrmmetrica, 


It 


" Georgiaua, " 


03rtherea eequorea. 


it 


" Camera, T. 


" McCordia, 


Ruffin. 


Pema silicea, " 


" ovata, 


Rogers. 




Orustaoeti. 




drripedia. 


Crabs' claws. 




Balanus humilis, Con. 



Polyparia. 
Three or four species of corals, undetermined. 

Plants. — ^Exooens. 

Sibcified wood. Quercus, the leaves. 

Lignite. Fagus, '' 

Salix. 
From this list we obtain the fcdlowing numerical proportion of species. 

Gasteropoda, 63 species, or 64 per cent. 

Lamellibranchiata,30 " 36 '' '' 

83 species. 
The predominance of Gasteropods among these fossils indicates the littoral character of the for- 
mation. The Auriculae are land shells, living on marshes and other places that are occasionally 
overflowed by the tide, and the existence of even a single species is interesting in this connecticm. 
Of the Lamellibranchiata nearly all the genera are living on the coast, at this moment So that 
the whole group, taken with the remains of plants found in the formation, makes the inference a 
foir one, that the buhr-stone was deposited on the coast of the Eocene sea. 



Calcareous Strata of the Charleston Basin. 

A line j(Hning the points indicated, in the preceding pages, as the localities of the buhr-stone 
proper, will give, with sufficient accuracy, the boundary, towards the North, of these strata. 

Commencing at the Upper Three Runs, and tracing a line thence to Lemon Swamp, we cross 
S. Edisto one mile above Johnson's bridge, and Rocky Swamp at Stroman's mill. Turning east 
from this, the line will cross N. Edisto, at the mouth of Limestone Creek and Cawcaw Swamp, a 
few miles father ; passing the head of Lime-hill Creek, the line continues to Stewart's mill, on 
Four-hole Swamp, and crosses to Stout's Creek; after which it follows the windings of the Santee, 
to MajTzick's Ferry. 

On the West the line may be drawn from the mouth of Lower Three Runs to the Ashepoo, and 
thence to the Ocean. 
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Between these points there are wide gaps that must be filled by future exploration; nor must it 
be supposed that the upper verge of marl and limestone will be confined to the line that I have 
indicated; on the contrary, the true outline will doubtless be more undulating — now extending 
beyond, and again falling short of it 

This irregular area, occupied by the calcareous strata of the Charleston Basin, is, in length, 
about seventy-five miles, and sixty miles wide. 

Section on the Santee. — The lowest point on the river, at which the marl of this section makes 
its appearance, is at Mazyck's Ferry ; and although it is not seen, at that point, above the surface of 
the water, yet there is every reason to suppose that at no great distance from the bank it occurs 
above the level of the river, covered and hidden, it is true, by superincumbent newer beds. For 
some distance inland from the river the surface is much broken by lime sinks — depressions that are 
due to the solution and washing away of the lime, producing thereby caverns, and finally causing 
the surface to fall in. Now it is obvious that the lime must be elevated above the river, in order to 
allow the springs an outlet, otherwise the lime could not be washed away. 

Marl, mixed with green sand, is found in the bed of Wambaw Creek, but not near the surface* 
The next point at which I observed it is Watahaun Creek, at Dr. Tidyman's, where a white marl 
stone outcrops on the right bank, in large, irregular masses. This little creek is a branch of the 
river that has cut across one of those bends so common in southern rivers. The course of the 
creek is so much shorter (because more direct) than that of the river, that its velocity contrasts curi- 
ously with the sluggish progress of the latter. 

Proceeding upwards, the next exposure occurs at McDowell's, where green sand, mixed with 
soft rich marl is found, forming a thick bed, rising a little above the water level, and extending 
towards the bed of the river. About a mile below the mouth of Echaw Creek, this bed is seen 
again at Moore's. Near the church, in the bed of the creek, and where the swamp meets the high 
land, white marl stone is found outcropping in thick ledges, of considerable hardness. The surfsu^ 
of the country, between Mazyck's Ferry and Echaw, is far more irregular and broken than one 
would expect, from its position or geological character, and presents a striking contrast to the almost 
unbroken plain on the left bank of- the river, which extends to Georgetown. 

The next locality of importance that I examined is at Gourdin's Ferry: here the green sand, 
which was depressed to the surface of the water, at McDowell's, is raised above it six feet. The 
height of the section, a short distance below the ferry, is fifteen feet; the upper four feet is a com- 
pact, white marl stone, that is much worn on the surfsu^ and exposed edges. The fossils being 
so completely blended in the mass, it is difficult to develope them. 

This passes into a conglomerate of calcareous pebbles and rounded fragments of indurated green 
sand, containing numerous sharks' teeth, and reminded me of a similar bed, at Wilmington, N. C. 
This dips down stream till it disajqpears beneath the surface. 

Next below is the bed of green sand, mixed with marl, five feet thick. This rests upon a thick 
bed of dark grey, hard marl, altogether different from any seen on the river; and it might have 
been troublesome to determine its true position, had I not found in it casts of that most cosmopolite 
of all Eocene fossils, Cardita planicosta. The length of this section is nearly a mile. The bank 
of the river, at this point, is high and level, and was once the site of a village, built by the early 
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settlers. Inland this plain is broken down, and a swamp occurs, along the margin of which a 
white pulverulent marl is found outcropping, as may be seen at Col. Palmer's. 

On the opposite side of the river, on Ur. Gourdin's land, the compact, white bed is found, alterna- 
ting with soft beds of marl. The fossils at this locality are chiefly in the state of casts, and 
among them I was able to identify a large, undescribed arca^ which I found at Wilmington, on 
another occasion. 

A few miles from this, and on the way to Georgetown, marl is again exposed to view. It was 
soft, and had been used on the land to some extent. The most prominent fossil at this locality is 
Grapheea mutabiliSy which has attained a greater size here than elsewhere in the State. 

Returning to the right bank of the river, the soft marl may be examined to advantage, on the 
plantation of Dr. J. S. Palmer. Above this, the immediate margin of the river is occupied by 
swamps, and of course these beds are no longer exposed — having been removed, by denudation, at 
least as low as the bottom of the swamps. 

To continue the examination of the Santee beds, which I consider the lowest of the calcareous 
portion of the Eocene, we must now turn west, to where they are again laid bare . by the head 
waters of Cooper. At Mr. R. Mazyck's the green sand is visible. We are indebted to Mr. Ruffin 
for a knowledge of this interesting locality, and for having first pointed out its Eocene character. 
He found Oryphcea mtUabilis^ which is very abundant, and ScuteUa crustuloides. On my first 
vi^it to this place I added to these Terebratula Harlaniy Yar. B. well characterised ; ScuieUa LyeUi^ 
Pecten perplanus, and casts of Cardita planicostaj and Plagiostoma gregale. The green sand 
stratum is about four feet thick, much indurated towards the lower part, where fossil shells are 
most abundant. It was during the excavation of this bed,- for agricultural purposes, that Mr. Ma- 
zyck discovered the jaw and teeth of Zeuglodon^ accurate and beautiful figures of which have 
been published by Dr. R. W. Gibbes, of Columbia. 

These remains were accompanied by lAma concentrica and casts of Nautilis Alabamiensis, and 
a very perfect portion of the jaw of Ckslorynchus* now in the cabinet of Dr. Ravenel, of Charleston. 

Below this remarkable deposit is a stratum of white marl, abounding in corals, which may be 
designated the coralline bed of the Charleston Basin. Prom the nature of the surface, it does not 
appear, at this place, in natural sections, but it has been explored, for agricultural purposes, suffi- 
ciently to afford opportunities for examination. 

At Dr. Cain's 1 found O. Panda and other Eocene fossils; and the Doctor very liberally pre- 
sented me with a perfect tooth of Zeuglodon, from this marl. So that this is the lowest stratum in 
S. Carolina in which the remains of that extraordinary animal are found. 

The excavations at Pooshee, and the rare chance of a field covered with marl, afforded a good 
opportunity of studying this bed. Assisted by Mr. Henry Ravenel, I made a very interesting col- 
lection at this locality, among which were Nautilus auriculata, T., O. Panda, O. Sellaeformis, and 
an Ostreay resembling the genus Malleus; three species of terebratula; Plagiostoma gregcUe ; 
Echinus inftUatus, and numerous species of coral. 

At Deveaux's old mill we found Cardita planicosta and O. Sellaeformis. 

* This fossil, so much like Belemnites, was first found by Mr. Ruflin, many years since, in the Eocene of James River. It has 
puzzled every one who has seen it, until I had the pleasui^ of learning, from Prof. Agassiz, its true affinities. Coeloiynchus rectus, 
Ag. appears among, the fishes of the London clay. 
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On the banks of the Santee Canal I found specimens of the large oyster, (0. Caroliniensis, Con.) 
referred to so frequently by Geologists, since the time it was first noticed by Mr. Finch. It is 
undoubtedly a variety of Ostrea campressirostra, and identical with one found in the oldest Eocene 
beds of James River, Ya. differing from the common type of that fossil only in being much more 
ponderous. So far from its being found in a continuous bed, extending across the State, into 
Georgia, as has sometimes been stated, this is the only locality at which I have met with it. It 
appears to have been confounded with O. Oeorgiana^ found in Barnwell, and in Georgia, at Shell 
Bluff. At the rocks the marl is laid bare in several places, and is mixed with green sand. Ostrea 
sellaformis and O. Panda are found at all these localities. 

Proceeding north, the next important exposure occurs at Eutaw, where the coralline beds are 
finely characterised. The marl seems to be a mass of comminuted coral, slightly cemented by 
calcareous matter, and rising above the surface in rugged irregular ledges. A bold spring rises 
here, or rather, a subterranean stream has been brought to light by the falling in and removal of a 
portion of the natural tunnel through which it flowed. This is a spot of considerable elevation, 
and as the formation is exposed, at intervals, to the river, it shows its great thickness. 

Below Eutaw, on the Santee, strata, forming high bluffs, again make their appearance. Ostrea 
sdltB/ormis, which Mr. Ruffin had noticed was a rare fossil below this, here is found in great num- 
bers, and seems to have attained its full size. 

At Vance's a noble section of six miles in length is washed by the river. It consists of layers of 
marl stone of various hardness, and contains a prominent bed of O. Sellaformis. At the highest 
point it is thirty feet, and when I saw it, it presented a picturesque object for so level a country. 
Towards the water line the bluff was ornamented with a dense fringe of gray fibrous roots that 
extended down its face, whilst above it was ornamented with a gay zone, composed of such showy 
shrubs as the Hydrangea, Itea, and Philadelphus, in full bloom. In many places the bluff was 
sufficiently overhanging to admit our canoe, and afford a shelter from the rain. A little below the 
landing a mass had fallen, and an eddy produced by it in the current, by which the formation 
of a strip of low land was favored ; and although the latter has not advanced into the river above 
fifteen feet, yet trees, two feet in diameter, are found growing on it Besides O. SeUcrformis^ there 
is, about half way up the section, a bed three feet in thickness, consisting of casts of fossils* 
Owing to a bend in the river, which carries it along the strike of the strata, persons who have seen 
these rocks, at this point, have erroneously represented them as horizontal 

Between the river and Mr. Simmons's house, a soft white marl is found in the ravines, and on 
the hill sides. I saw here, for the first time, casts of Lutraria lapidasa, together with O. seUafor- 
miSy Pecten calvaius, casts of Ctxrdita planicosta, and a large Pyrula, identical with one found at 
Wilmington. The surface here is much broken by lime sinks, and some of them are of very recent 
date. 

Proceeding up the river, I found, on the adjoining plantation, fragments of Ccdarhynchus and 
LAUraria lapidosa. Between this point and Pinckney's mill there appears to be an old bluff, which 
once constituted the river bank, but is now removed many yards from it. At Folder's the thick 
oyster bed of Yance's Perry is quite conspicuous, and at Pinckney's, where the marl is forty feet 
thick, the overiying white beds, containing Lutraria, are seen. 
40 
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At Felder'8 I observed an old lime-kiln, excavated in the marl, in which lime was once bwned. 
The section exposed here is an interesting one. There are many others on the river, at thia place, 
but I had no means of examining them. 

At Hale's mill a good exposure is presented, where the relative position of the beds seea lower 
down, is well exhibited. The upper bed of soft marl is about ten feet thick, m which Terebmtula 
lachryma is quite abundant. The lower bed is mixed with irregular grains of green sand, of larger 
size than I have seen elsewhere : they are quite smooth and even polished on the surface. The 
upper part of this bed is rich in fossils, of which the most numerous is O. SelkB/armiSj (young.) 
Cardium nicolletiy CyprcBa lapidosa, Nautilus Alabamiensis are also found intermingled with them. 

At Cave Hall a good opportunity is presented for the further examination of these beds. The 
cave at this place is another instance of the exposure of a subterranean stream, by the falling in 
of the roof of the passage which it had workfed through the calcareous rocks. The little stream. 
after leaving the cave, which is quite a spacious one, passes down a ravine, towards the river, and 
exposes, on each side, thick strata of marl. 

The mixture of green sand and marl is seen in a bed of considerable thickness, forming the sides 
of the cave, and characterised by the fossils found at Hale's mill. The roof of the cave is com- 
posed of marl stoi^, containing but little green sand. 

On Stout's Creek the calcareous beds disappear, and the green sand is seen along the banks 
and in the bed of the stream, and below Warley's store it thins out over the'buhr-stone, on the hill 
side. 

Higher up, on Half-way Swamp, both the green sand and superincumbent calcareous beds occur. 
Commencing at Heatly Hall, some fine sections may be examined, where fifteen or twenty feet of 
white marl is found overlying a bed of green sand and marl, twenty or thirty feet in thickness. 
The fossilliferous portion of the latter contains fossils identical with those at Hale's. Sharks' teeth, 
in a fine state of preservation, are found at this locality; and I obtained a single process of the 
snout of a Pristis. 

Proceeding along the edge of the swamp, these beds may be traced to Belle Broughton, Mr. 
Darby's plantation. An excavation having been made here for a lime-kiln, a good opportunity was 
afforded for examining a section composed of marl, marl stone, and green sand. The marl stone, 
though in some instances quite hard, is not compact, like that at Gourdin's Ferry. The most com- 
mon fossil is O. Sellceformis, One or two species of crab were found here, and corals are not 
uncommon. At the base of the hill, and bordering the swamp, the green sand was traced, rising 
gradually, nearly to the old mill, where the marl disappears, and the green sand passes below the 
silicious clay bed. To place the relative position of these two beyond doubt, we bored through the 
green sand to the clay. 

West of this I saw marl, containing scattered grains of green sand, on Lime-hill Creek, a branch 
of Four Hole Swamp. The surface is not sufficiently broken to exhibit more than the upper bed 
of white marl, which is exposed along the stream for a considerable distance. Fnll grown speci- 
mens of O. Sellaformis are pretty abundant at this locaUty ; and from what I saw myself, and 
firom the information collected by Mr. Ruffin, I infer that this bed is underlaid by one of green 
sand. 
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The next exposures towards the West occur on Oawcaw Swamp. At Pooser's the marl is seen 
in the low ground, near the swamp, and a short distance above silicified shells are found. At Wan- 
namaker's the marl was excavated for lime burning, and is overlaid by a bed of clay, containing 
casts of Lutraria lapidasa, Cardita planicostaj and Tkaretdla Mortoni. This bed of clay is 
very remarkable: it is exceedingly light and porous; and it seems as if this character was the 
result of the solution and removal of the lime which it once contained in the form of minute par- 
ticles. I have seen homstone, in the carboniferous limestone, assume the same appearance, from a 
similar cause. 

That the whole of this region is underlaid by marl there can be no doubt, for, besides lime sinks 
and other indications, it is laid bare in a canal, near the village, where I found perfect casts of Car- 
dita planicosta. The bed containing Lutraria lapidosa is found extending over a considerable 
space. It may be seen on the Columbia road, above the village, and again near Mr. McMaster's, 
and at Poplar Springs, on the opposite side of the Edisto. On Limestone Creek I saw some indica- 
tions of the green sand bed, presented in irregular, indurated masses, mixed with clay. Below this 
the whole is covered up by more recent beds of sand and loam. 

I have already mentioned the upper edge of the marl, at Stroman's, on S. Edisto, in which I 
found C planicostay partly silicified. Associated with these is a fine, compact marl stone, very 
rich in carbonate of lime. 

A mile or two above Binnaker's bridge a poor marl occurs, forming a perpendicular bluff on the 
right bank of the river. The marl at the N. W. verge of the Charleston Basin differs very mate- 
rially from the Santee marls and marl stone, in the amount of carbonate of lime: the latter are * 
every where exceedingly rich, whilst in the former clay and silica abound, and in some of the strata 
barely a trace of lime is found. This is the case with some of those on the Salkehatchie, near 
Brockton's Ford, in Barnwell, where I saw sand carried out on the land, for marl, which had not a 
particle of marl in it, although it contained sharks' teeth, and other indications of marl. 

At a camp ground, near this place, I found some casts of shells, fishes' teeth, and palatal bones 
of Diodon^ which, together with some water- worn pieces of marl, were taken from a well. I 
searched this place diligently without finding any marl. Near the river a sihcious rock occurs, 
containing a few fossils. 

Col. Graham pointed out to me a very interesting locality, on Lemon Swamp, where a rich white 
marl, with green sand above it, is found. Issuing from the marl are numerous clear and deep 
springs ; but I could find no fossils. North of Barnwell Court House, about seven miles, on Buck 
Creek, I found a silicious marl, on the land of Mr. J. M. Whaley. It occurs at the bottom of a 
steep hill, near the stream. Marl is said to be exposed in several places, near the Court House; 
but I had no opportunity for further examination. 

On Tinker's Creek there are several localities at which I found Eocene fossils, and among them 
the large Ostrea Oeorgiana, so abundant at Shell Bluff. Other exposures occur on the Lower 
Three Runs, but I was unable to find any marl on the river bluffs. The characteristic fossil on 
the Savannah, and its tributaries, is O. Chorgiana. 

The noted locality, Shell Bluff,* is on the right bank of the Savannah, and on the Georgia side : 

*For a pordcukur descriptioii of thiB blnff aee Mr. RidBn's Report 
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it is a perpendicular^ esca^ment, seventy or eighty feet in height, composed of beds of marl, of 
various thickness, and differing much in the amount of carbonate of lime present in them. The 
bluff extends inland some distance, where it is no longer washed by the river. O. Sdlafcrmii 
and O. Oeorgiana are the most prominent fossils. 

At Griffin's Landing, a few miles lower down the river, O. Creargiana is found projecting, in 
great numbers, from the horizontal surface of the marl, where it is washed by the river — the hinge 
invariably downwards; forcibly reminding one of the beds of the long variety of O. VirginianOj 
found along the shores of Charleston harbor. Had the stratum in which the fossils are embedded, 
been black, instead of white, the resemblance to a recent oyster bed would be complete. 

Fragments of jasper, chalcedony, and agate, scattered over the surface, above the Lower Three 
Runs, give evidence of the existence of the buhr-stone, although I did not find it In place, below 
the bridge on Upper Three Runs, where it shows itself in heavy beds of silicious sandstone, con- 
taining fragments of shells. 

Mr. Ruffin noticed the numerous indications of denudation presented on the western side of the 
District. On the last mentioned stream thick beds of gravel, containing rolled pieces of mari 
stone, occur, similar to those already mentioned, on the Salkehatchie and on Huspa Creek, in Beau- 
fort. The remains of fishes in these beds, prove that they have been accumulated during the 
Tertiary period. 

The section indicated as extending along the Santee from Mazyck's Ferry to Stout's Creek, is 
about seventy-five miles in length. It was right to expect much diversity in the fossils distrilmted 
over so great an extent, and it was curious to observe the different groups as they made their 
appearance, one after the other. 

Of all the Eocene fossils of South Carolina, GryphtBa mutabUis and Cardita planicosta are the 
most persistent, as they extend from the buhr-stone to the upper beds of the Santee, and the former 
is even found on the Ashley. O. SeUaformis and O. Panda first appear in the coralline bed at 
Pooshee ; and Nautilus AlabamiennSy in the green sand at Mr. R. Mazyck's, with Scutella LjfeUij 
Tarebratula Harlani; and here, too, the first cetacean is found, which has continued to exist up to 
the time of the deposition of the Ashley. O. Compressirostra is found on the Santee Canal alone. 

Fossils of the Santee Beds. 

Cetacea. 
Zeuglodon, 

lower maxilla, teeth and vertebrae. 
Sauria. 
Teeth, (undetermined.) 
Fishes. 
Carcharodon, Diodon, 
Lamna, Pycnodus, 

Oxyrhina, Coelorhyncus, 

Otodus, Pristis. 
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Cephalopoda. 
RhyncoliteSy 
Nautilus Alabamiensis, 
'' auriculata. 
Pteropoda, 
Terebratula Harlani, 
" lachryma, 



Cfasteropoda. 
Scalaria amplicosta. 
Pyrula ponderosa, 
Trochus acutus. 
C3rpr8Ba lapidosa. 

" hemispherica, 
Conus g3nratU8, 

^' obtusus. 
Buecinum? spissus. 



Wilmingtonensis ? 

abnormis, 

striata. 

LameUibranchiata. 

Pecten membranosus, 
" calvatus, 
perplanus, 
Plagiostoma gregale, 
Ostrea sellaefonnis, 
" panda, 
" compressirostra; 
" Georgiana, 
Gryphsea mutabilis, 
Avicula. 

Echinoderma. 



Solen, 

Pholadomya Marylandiea? Con. 

Lutraria lapidosa, 

Cardium Nicolleti, 

Cardita planicosta, 

" turgida, 
Area obliqua, 
Nucula, 
Chama, 
Lima concentrica. 

Crustacea, 
Carapace and claws of several 

genera. 

Oirripedia. 
Anatifa. 

(Back valves of this genus are 
common in the coralline beds 
at Pooshee.) 

Polyparia.* 



Echinus infulatus, 

^^ the spines, 
Scutella Lyelli, 
Yar '< pileus sinensis, 

'' crustuloides, 
(Other genera not determined.) 



Ocellaria ramosa, 
Flabellum cuneiforme, 
Endopachjrs Maclurii, 
Cladocora recrescens, 
Tubulipora proboscidea, 
Idmonea maxillaris, 

« commiscens, 
Lichenopora, 
Farcimia, 



Yincularia, 

EQppothoa tuberculum, 
Eschara petiolus, 

" incumbeus, 

'' linea, 

" viminea, 
Lunulites distans, 

'^ contiqua. 



* This beautiful addition to our Tertiary Fauna ia one of the many debts American Geologists owe to Bir. Ljell's Yiait Ihare 
not been so fortunate as to identify all the corals collected by him in South Carolina, but I haTe inserted Mr. Lonsdale's hst in fidl, 
from the Gluar. Jour. QeoL Soc the only instanoe in iHiieh I have deviated from a rule with iHiieh I set om— to insert no kmik 
that I had not seen. 

41 
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This list presents a very different result from that obtained from the fossils of the buhr-stone, for 
besides the introduction of the classes Cephalopoda and Pteropoda, there is a great numerical fall- 
ing off in the Gasteropods; and yet the occurrence of oysters in all these beds, and of corals in 
some of them, would indicate a sea of no great depth at the time of their deposition. 
The following are the numerical proportions of the classes. 

Cephalopoda 3 species, or 6 per cent. 

Pteropoda 5 « U « " 

Gasteropoda 8 « 18 " " 

Lameiiibranchiata ... 20 « 50 « " 

36 species. 

Eocene Beds of the Ashley and Cooper Rivers. 

Next in order above the Santee beds, are those exposed to view on the banks of the Ashley and 
Cooper, and their tributaries. 

The marl of these beds, particularly towards their southern extremity, differs, both in external 
appearance and embedded fossils, from that of the Santee beds. In general, the structure of the 
marl is loose and granular, and the color dark gray, sometimes approaching olive — the latter is par- 
ticularly the case with the Ashley marl, when recently taken from below the surface. This dark 
color is frequently due to minute particles of carbonaceous matter dissemminated through the mass. 
It will be seen that the most remarkable feature connected with the organic forms entombed in 
these beds, is the vast number of the remains of fishes that they include, and hence the very nota- 
ble amount of phosphate of lime in the marl. 

Mr. Ruffin has shown that these beds underlie the city of Charleston, by identifying the spe- 
cimens taken from an Artesian well,* (attempted in the city, in 1824,) with the Ashley marl. He 
also showed that this marl forms the bottom of Charleston harbor, specimens often being brought 
up by the anchors of vessels and the tackle of fishermen. 

From fossils picked up on Beresford Creek, between Cooper and Wandoo, I infer that marl must 
be found on its banks ; but the lowest point at which I observed Eocene beds is near Bonneau's 
Ferry, on the eastern branch of Cooper. At Dr. Prioleau's mill, marl is exposed to a considerable 
extent, just below the dam, on the sides and bottom of the race. 

It is again laid bare, at low water, below Strawberry Ferry, on the left bank of the river, and a 
short distance above, on the plantation of J. Harleston, Esq. in a fine natural section, which was 
once the river bank, but is now removed from it by the extent of a rice plantation. The marl is 
yellowish and pulverulent, and presents no marks of stratification. 

I found here, embedded in the face of the bluff, nodules rather whiter than the rest, containing 
an amount of chloride of sodium, or common salt, quite perceptible to the taste. I did not visit 

* Since this was written I had an opportunity of examining the borings from the wells at present in progress, in the city and at 
Fort Sumter. The marl brought up has the dark or grey color characteristic of that of the Ashley, and like that, it abounds in 
those beautiful little forms, Polythalamia and Foraminifera. I had the pleasure of finding, through the politeness of Capt Bow- 
man, thai the green sand had been reached, at a depth of nearly 300 feet, at Fort Sumter, confirming the conclusion I had arrived 
At, from obsenrationa made elsewhere, on the dip of the beds of the Charleston Basin. 
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this interesting locality after having observed this, and cannot, therefore, say whether or not these 
nodules had absorbed salt from the spray of the brackish water of the river, or it existed in them, 
as an original constituent of the marl. If they extend into the bluff, beyond the surface, the latter, 
of course, must have been the case. 

Fossils are quite rare in all the lower exposures on the Cooper, and I only identified here jBoto- 
71US peregrinus, Pecten ccUvatus, P. membranosus, and Anomia jugosa, and some teeth of Lamna, 

The bluff at Mepkin is a continuation of this, although some portions are wanting at interme- 
diate points. The upper surface of the marl, on Cooper, is quite undulating : sometimes it rises into 
sections twenty or thirty feet in height, and then sinks to the level of the water, or disappears alto- 
gether. The Mepkin bluff is from ten to fifteen feet above tide, and has the same fossils as the 
section at Strawberry Perry. Near the mill, the marl is overlaid by a bed of sand and gravel, 
mixed with calcareous pebbles, and containing fragments of bones and teeth of fishes — all trans- 
ported from a distance; and in all respects resembling a bed found on the land of Dr. Barker, near 
Mulberry. Through this latter deposit a ditch has been cut, in which I collected numerous teeth 
of the genera Lamna, Oxyrhina, and Otodus. 

On the opposite side of the river from Mepkin, the marl is found very near the surface, over a 
wide extent. At Point Comfort some excavations have been made, in a rich white marl ; and on the 
plantation of Col. Perguson, a long canal has been excavated in the same bed. Still farther from 
the river, near Monk's Corner, it is again exposed, somewhat altered in its appearance and mineral 
character. On the road a bed appears, which has lost the granular structure characteristic of the 
marls of this region. It resembles a white calcareous mud, such as would be deposited in the still 
waters of a lagoon. A bed very similar to this occurs on the plantation of Dr. Barker; and these 
are the only deposits in which I have observed any thing Uke stratification : every where else the 
entire substance of the beds appears to have once existed in the form of an immense pulpy, calca- 
reous mass, and then to have assumed its present granular structure, by concretion. Even the few 
fossils embedded in it are not disposed in layers, that would indicate what was formerly the surface, 
but are scattered throughout the mass. 

On the Santee, on the contrary, where the marl itself is not stratified, there is frequently a bed 
of oyster shells, or a fossilliferous stratum of some sort, to enable us to determine the mode of 
deposition. 

It was stated that the Santee beds, at least in the form of bluffs, are principally confined to the 
left bank of the river: on the Cooper they are pretty equally distributed. While Mepkin is on the 
left. Mulberry and Steep Bluff are both on the right. The latter presents a fine section, extending 
from the river a considerable distance. I found here Pecten calvdtusj P. membranosus, SciUella 
crustuloidesy Conus gyraius, and one or two species of coral. 

On my way up the river I saw a canal cut in the marl, and at Lewisfield the same portion 
of the formation is finely exposed, frequently without any superincumbent beds of sand or loam. 
Prom this point upwards fossils become more abundant, and GryphcBa mutabUis makea its appear- 
ance in great numbers at Mr. Mayzick's, on a bald hill side ; a very fine Scalaria also occurs at 
this interesting locaUty. 

Steep Bluff, a little higher up, is another noted section. It is at the southern extremity of the 
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Santee Canal, on Biggin Greek. The marl here appears identical with that of the Ashley, particu- 
larly towards the bottom of the bluff, and in the bed of the creek. 1 found here a cast of Ariemu^ 
the same as one found on the Ashley. Above this the Ashley and Cooper beds are lost in what I 
have already described as the coralline beds of the Charleston Basin. Among the large fossils 
Scutdla Lyetli becomes conspicuous, and O. SdUBformis quite abundant, to the right and left of 
the canal. 

An extensive excavation, made on the plantation of Dr. Holmes, gave n^ a better opportunity of 
examining below the surface of the marl than I had had hitherto. I obtained here the first ceta- 
ceous bones that I had seen in the Eocene ; and the Doctor very politely presented n^ with some 
fine and well preserved teeth of Carcharodon. 

A little to the north of this, at Mr. Gaillaird's, I saw other beds exposed. And to the right of ttie 
public road, I visited, in company with Dr. Gibbes, of Columbia, an exceedingly interesting locality. 
We found here the ruins of a dwelling of considerable size, said to have been erected by Sir John 
Colleton. Of the house itself little more remained than the dilapidated foundation, but there was 
an out-house, or office, in a pretty good state of preservation. It is evident that the walls were of 
stone, and at first sight I was reminded of Portland stone, which I supposed had been imported, in 
those early times — as I had seen, in Maryland and Virginia, stone steps and window-sills, that had 
been brought from Europe by the first colonists. 

The stone was well dressed and coursed, the window-jambs well cut ; and within the building, 
the fire-place was decorated with a tasteful mantel, handsomely moulded, with angles quite sharp, 
and all composed of the same stone. Even where the wall was exposed to the weather, the marks 
of the tools were as well defined as if they had been impressed but yesterday. While examining 
these things I discovered some minute Eocene fossils; and on closer examination I found that this 
building material was nothing more or less than marl, and the quarry, in the vicinity, from which 
it was taken, we were not long in finding. The blocks had evidently been spUt out, and sawed, or 
shaped with the axe, into proper form. The rock is not marlstone, but the ordinary compact, 
granular and yellowish marl, found in numerous places on the river. 

Seeing how well this material resists the disintegrating effects of atmospheric agencies, in many 
of the bluffs along the river, such as the high and perpendicular escarpment on the creek, near the 
Rectory, which is even perforated with caves, it is not surprising that it should have suggested itself 
as a building material, and it is only strange that the experiment should have ended here. 

Ashiey Beds. — In ascending the Ashley, from Charleston, marl is first seen at Bee's Ferry, on 
both sides of the river, below high-water level. Both here and elsewhere, on the river, it is exceed- 
ingly uniform in structure and external appearance, with the exception of about two or three feet 
of the surface, which is composed of irregular and water-worn fragments of marl stone, embedded 
in clay, and containing numerous fossils, in the state of casts. These fragments are scattered over 
the surface, so as, in some places, to offer obstruction to the cultivation of the land. On the Rev. 
Dr. Hanckcl's plantation I had a good opportunity of examining these fragments; and at Drayton 
Hall they have been gathered from the lawn and thrown into heaps. At first sight I was disposed 
to refer the beds containing these fragments to a formation different from the underlying marl, but 
I have since found that nearly all the fossils are common to both, and that these fragments are 
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only the surface of the marl torn up, and thus scattered. That their dispersion took place at a 
comparatively recent period, is evident from the fact that they are found, in St Thomas's Parish, 
resting on the Post Pliocene; and they also occur on John's Island, which must be referred -to the 
same period. The recession of the waters of the ocean, at the time of the elevation of the Post 
Pliocene to its present level, would be quite sufficient, as a cause, to produce such a phenomenon 
as this. 

I have more than once alluded to the removal, by solution, from calcareous rocks, of a portion or 
all of the lime. This has taken place, to a great extent, in the beds under consideration. In many 
instances there is little more left than the silica and alumina of the marl, with a trace of lime ; and 
the latter ingredient rarely exceeds six per cent At Castel's Landing a white, porous substance 
occurs in contact with the marl, from which every particle of lime has been removed. 

Many of the fossils of the Ashley are found on the Cooper, and elsewhere, but, as a group, they 
are very distinct from those of every other bed in the State. Mr. Ruffin was struck with the 
absence of all the more common Eocene forms of Virginia, and even of the Santee, such as O. 
sdlcBformis, C. planicosta, &c. but the most remarkable feature in the Fauna of the period of the 
deposition of these beds was the vast number of cartilaginous fishes. It would seem as if, about 
the close of the Eocene period, these voracious monsters, conscious of their approaching end, had 
congregated here to die ; and it is no exaggeration to say that more than a bushel of fishes' teeth 
have been collected at Bee's Ferry, within the last few years. I have visited the locality several 
times, and never without finding a large number of specimens. As the marl is washed away 'by 
the river and tides, the fossils are left exposed at low water, and in this way the locality appears 
almost inexhaustible, and well deserves the name of the "Fish Bed" of the Charleston Basin. 

It was here, aided by the zeal and industry of my friend, Mr. Hohnes, that I was enabled to 
enrich the Palaeontology of the State with the materials now in the hands of Agassiz, for determi- 
nation. Below the ferry we found three costal plates of a large Chelonia, that must have rivalled 
in size Chelonia Midas, of the coast. The free scutes prove it to have been a marine species. 
Fragments of this fossil are common in the marl, higher up the river, but I had not before an oppor- 
tunity of seeing any considerable portion of the carapace. 

Teeth of a fossil horse are not uncommon at the ferry ; and I owe to the kindness of Capt. Bow- 
man and Lieut Kurtz, of Fort Johnson, several fragments of the teeth of a tapir, found in the sands, 
in the bottom of the river. 

Where the land is low, as it is some distance back from the river, marl is exposed on the creeks, 
as at Springfield, and on the plantation of the Rev. Dr. Hanckel. 

Ascending, the marl rises gradually, and at Mr. J. A. Ramsay's it is exposed on the banks. 
This is a noted locality for the remains of the Manatus. I saw in Mr. Ramsay's possession a rib 
nearly entire, and he presented me with a fine Ichthyodorulite of the genus Ptychodus^ related to 
P. spectabUis, of the Englisi) chalk. In firont of the house, and to the left of the road, the bed of 
marl stone is again exposed. 

The marl now rises into a steep bluffy eight feet in height, on the land of P. Clements, Esq. 
Fragments of lignite are found here, embedded in the marl, and the remains of Chelonia are fre- 
quent Beautiful specimens of the teeth of Myliobaiis have been found at this inieresling locality, 
42 
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with Btdanus peregrinus^ OryphcBa muiabilis, and Anomia jugasa. Every where, on the river, 
the marl is exceedingly homogenious in structure, and presents, in every respect, but little variati(Hi/ 
The surface is very uneven, and while, at CastePs Bluff, it rises eight or ten feet above the water, 
a short distance up stream it sinks below its level. It may be traced along the bank of the river, 
at low water, beyond Magnolia and Drajrton Hall. 

' Greer's Landing is noted as the Zeuglodon locality, and it has been a fruitful source of fossils, 
since first noticed by Mr. Ruffin. It is a long, low bluff, extending from the knding to Middleton 
Place. The remains of fishes and bones of cetacea are abundant, and it was here that the most 
perfect remains of the head of the Zeuglodon that has yet been discovered, was found. The indi- 
vidual to which this head belonged was small, compared with those firom Alabama, or that found 
in the green sand at Mazyck's. 

The first intimation of the existence of this strange cetacean, on the Ashley, 1 owe to Mr. F. S. 
Holmes, who sent me a portion of the upper jaw, with one perfect tooth in its proper socket; and 
although it differed in size, and in other respects, from all the specimens hitherto discovered, its 
Zeuglodon characteristics were quite evident, and, with the rest of the skull, (afterwards found by 
Prof. L. R. Gibbes,) added very materially to our knowledge of the true affinities of this cetacean. 
Other bones, and among them a perfect scapula and another skull, have since been found by Mr. 
Holmes. So that the Ashley bids fair to become as famous for mammaUan remains as it is already 
for those of fishes. 

The marl of these beds has been traced as high up as the sources of the river, without much 
deviation from its usual character, as seen lower down. 

Fossils of the Ashley and Cooper. 

MammcUia. 
Equus, Palaeotheria, Zeuglodon, 

teeth. teeth. head, otoUthes, 

Tapir, Manatus, and vertebrsB.* 

teeth. ribs. 

Reptilia, 

Chelonia. % 

Pisces. — Detached teeth, Ichthyodorulites, and vertebrae. 
Pristis, 1 species. Galeocerdo, 6 species. 

Ptychodus, 1 " Hemipristis, 2 " 

Myliobatis, 5 " Glyphis, 1 " 

Carcharodon, 10 " Otodus, 4 " 

Corax, 4 " Oxyrhina, 9 " 

Lamna, 9 " 
GcBlorhjrnchus.* 

«ThiB»diflbnDtftomtbe^taikleeipecief. It was duMOfend and pmiaited to im by the Rer. Dr. Haaekel. 
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Cephcdapoda. 
Nautilus Alabamensis. 
Oasterapoda. LameUibranchiata. 

Scalaria amplicosta, Tenus crassus, 

Trochus giganteus, Astarte ? erosus, 

" like T. agglutinans, " proximus, 

Pyrula — a cast, Cardium, 

Cancellaria, " Cardita dubia, 

Voluta, " Lucina — a cast, 

Conus gyratus. " " 

Mytillus, « 
Oirripedia, Gryphaea mutabilis, 

Balanus peregrinus, Anomia jugosa, 

" calceolus, Panopsea elongata, 

" digitus. Pecten calvatus. 

Corals. 
Montevaltia ? 
Of the Ashley fossil shells, NautUus Alabamensis^ Scalaria amplicostaj and Cantts gyratus 
alonea, re common to the Ashley and Santee beds. Gryphcea mutabilis^ Anomia jugosa, the spe- 
cies of Scalaria^ and the Balani, retain their calcareous coverings — ^the rest are all in the state of 
casts, but so perfect are those of the bivalves, in the upper marl stone, that impressions taken, in 
plaster, from the external casts, by my friend, Mr. Holmes, were almost as characteristic as the 
original shells. 

Venus crassus bears so strong a resemblance to the Miocene species, F. Lyrata, Con. that it was 
not without hesitation that I separated them. Cardita dubia can scarcely be distinguished from a 
species fouiid in the Miocene of Pamunkey, Va. F. proxima is like F cortinaria; in a word, any 
one acquainted with our fossils would be struck with the Miocene aspect of these ; and had I not 
found them associated with Qryphma mutabilis, Pecten calvatuSy Conus gyratus and Panopha 
elongata, I would not have ventured to place them here. 

Between the Gasteropoda and the Lamellibranchiata, numerically, there is not much difference; 
but the existence of the remains of terrestrial mammalia shows that the Ashley beds were depo- 
sited at no great distance from land. 

Some of the fossils of the S. Carolina Eocene have a wide range. iThose found in the contem- 
poraneous beds of Maryland are the following. 

Turretella Mortoni, Cmssatella alfiefonnis, 

*' humerosa, Ostrea compressirostra, 

Cardita planicosta, Panopesa elongata. 

^ Blandingi, 
And the following are found in the Ejocene of Virginia. 

Infundibulum trochiformis, Cardimn Nic<4teti,* 

•This fbosil was brought from SGsBouri by the lamented Nicollet I next foond it in the Eocene of the Panrankey, Va. and 
again in South Carolina. ^ 
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Turretelli Mortoni, 

" humeiosa, 
Monoceros armigeros, 
Ancillaria altile, 
Yoluta Sayana, 



Cardita planicosta, 
<' Blanding], 
Cytherea ovata, 
Lutraria lapidosa, 
Ostrea compressirostra^ 

'' selleBfonnis, 
Panopsea elongata. 
The number of species common to the bulir-stone and to the Eocene of Cbuborae, Ala. is quite 
remarkable. They are comprised in the following list. 

Gcisterapoda, 
Fissurella tenebrosa, 
Infundibulum trochiformis, 
Crepeduda lyrata, 



Fusus thoracicus^ 
" limulus, 
" papillaluSy 
" pulcher, 
^' decussatus, 
" minor, 
Triton pyramidatum, 
Monoceros armigeros, 
'^ fusiformis, 

" vetustus, 

Melongena alveata, 
Pyrula cancellata, 

" elegantissima^ 
Mitra perexilis, 
Ancillaria scamba, 
" staminea, 

« altile, 

Terebra costata, 
" venusta, 
Voluta Sayana, 
Oliva gracilis, 
Conus sauridens. 
Lamellibranchiata. 
Mactra prsetenuis, Cardita planicosta^ 

Lutraria lapidosa, " altecosta, 

Crassatella protexta, ^ Blandingi, 

Corbula nassuta^ Area rhomboidella, 

" oniscus, Pec)unculus stamineus. 

Lellina papyria, Nucula bella, 

Lucina pandata, Ostrea sellsformis, 

<^ symmetrica, Cytherea equorea. 



" dumosa, 

Dentalium arciformis, 
Natica striata, 
" SBtiles, 
" limula, 
Sigaretus bilix, 
Acteon pomilis, 
Scalaria venusta, 
Meleagris antiquatus, 
Turritella carinata, 
" Mortoni, 

" humorosa, 

" gracilis, 

Cerithium striatum, 
Pleurotoma depygis, 

" muonelifera, 

Cancellaria alveata, 
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It is obvious, from this list of silicified shells, that the Buhr-stone formation of Sopfh Carolina is 
the equivalent of the great fossilliferous bed at Claiborne, and not of the overlying red loam, as 
Mr. Lyell suggests. 

The organic forms common to the calcareous beds of the Charleston Basin and the '< Orbitoidal" 
limestone of Alabama, are not numerous: they are as follows. 

Zeuglodon, 
Nautilus Alabamensis, O. SellaBformis, 

Pecten perplanus, " panda, 

" calvatus, Scutella Lyelli. 

There are other fossils mentioned as common to these beds, but I have not found them in South 
Carolina. 

Fossils common to the Cretaceous and Eocene Formations. 

It has already been stated that, mineralogically, a great difference exists between the Eocene of 
South Carolina and the contemporaneous beds of Virginia and Maryland. This difference consists 
in the great amount of carbonate of lime present in the formation towards the South. The white 
limestone and marls of South Carolina present a striking contrast with the gray or greenish marls 
of Virginia and Maryland. The nearest approach, in mineral character, to the Southern marls, was 
foimd at Timber Creek, New Jersey. The fossils of South Carolina were but little known : the 
few that were collected had scarcely any representatives in the better known beds of the States 
before mentioned, and the calcareous strata of the South were referred to the upper part of the 
Cretaceous formation — not more, I apprehend, because of identity of organic remains, than that 
they differed from known Eocene forms. At all events the beds in question were pronoimced 
Upper Cretaceous, or beds that were supposed to be intermediate between the two formations — the 
Eocene and Cretaceous — and to contain fossils conunon to both. 

It was thus that Mr. Lyell found things here on his visit. He passed over the entire length of 
the Tertiary formation of South Carolina, and traced its upper verge for a considerable distance 
towards the Savannah, and although he collected fossils with a degree of industry and care that 
those only who have gone over the same ground after him can understand, yet, owing to the few 
artificial excavations that then existed, he did not find a single true* Cretaceous fossil. The result 
was that the so called Upper Cretaceous fossils were referred to the Eocene, together with the beds 
that enclose them. 

Whoever looks at the list of fossils that I have presented from this formation, will, I am sure, 
refer the whole to our Eocene ; nevertheless, there are among them a few Cretaceous fossils. 

I am not a little surprised that QryphcBa mutabilis* Mort should have escaped notice, for it is 
met with in all the beds. It is quite a variable fossil, like most of its congeners : it is a large fossil, 
in the Cretaceous beds of Delaware and North Carolina ; on the Santee it is pretty large, but 
becomes quite small in the Ashley beds. 

* Thii fossil la sometinies referred to O. Tesiciilaris and O. NiUoni, of Europe, but this does not affect the question as to its 
distribution. 
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In the Cretaceous fonnation of Alabama it presents a like variation in size ; yet it can scarcely 
be mistaken for any other, especially where several specimens are examined, for the characteristic 
radiating lines of the upper valve will be seen. I found this fossil near South WashingtCHi, N. G. 
with BelemnUes AmericanuSj and it is identical with the ponderous variety on Santee. 

In the green sand at Mazyck's I found several specimens of Threbraiula Harlani, Mort var. B. 
a cretaceous fossil of New Jersey, which Dr. Morton recognised at once. 

Plagiosiama gregcUe, Mort which is found at the same locality, is a Cretaceous fossil : it is 
found abundantly in the coralline bed at Pooshee. It is always attached to other fossils, but the 
squamous plates and striss within, can always be observed. Ostrea panda^ an undoubted Creta- 
ceous fossil, is a very common Eocene form in South Carolma. 

Mr. Lyell admits O. cretacea* Mort. a well known Cretaceous fossil of South Carolina and Ala- 
bama, among the fossils common to the ^' Orbitoidal " limestone of St. Stephens. 

In 1846 1 happened to be in Wilmington, during the progress of an excavation in the conglomerate 
of that place, for the foundation of a distillery. The excavation was made on the side of the hill 
on which the city stands, and in the upper part of the conglomerate, where it was in contact with 
the Miocene. I found the surface perforated with lithodomous shells of Miocene species, showing 
that it was the bed of the Eocene ocean at the time that the latter formation was quietly depo- 
sited on it. 

I was not a little surprised to find here a Trigonia^ at least related to 7! tharadca, Mort! if not 
identical with it, together with several well characterised casts of Ammonites placenta^ Dekay, a 
fossil foimd in the Cretaceous beds of Delaware, and in those of the Peedee, South Carolina. 

Seeing that this bed is a conglomerate, I set myself to examine the probability of these fossils 
being washed from the Cretaceous beds, higher up the river, upon which this rests. The conglom- 
erate is composed, for the most part, of rolled calcareous pebbles, agreeing with the mass in which 
they are embedded, and it is well known that, lithologically, the cretaceous beds of North and 
South Carolina are entirely difierent, and hence I could not fail to detect any thing brought from 
that formation. The casts are composed of the white limestone ; and the casts of Eocene fossils, 
with which they are associated, are so perfect that I was forced to the conclusion that the molluscs 
belonging to these shells lived and died where they are entombed. 

I did not find here all the fossils that Mr. Lyell identified, but I recognised Crassatella alta, Con. 
an Eocene fossil of James River, Va. and of Claiborne. I have shown that this conglomerate is of 
the same age as the lower beds of the Santee, at Vance's Ferry, where several fossils, found with 
these casts, occur. We have, at least, then, the following species common to both formations. 
Anmionites placenta, Dekay, Qryphaea mutabilis, Mort. 

Terebratula Harlani, Mort. Ostrea panda, " 

Plagiostoma gregale, " Trigonia thoracica? " 

Besides these, there are at least two species of Echinoderms, which I have not thought proper to 
insert, till Prof. Agassiz's revision of American Echinoderms is completed. 

•Am. Jour. Sci. and Art, Sept. 1847. 
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Op thb Pliocene of South Carolina. 

Overlying the Eocene of Maryland and Yiiginia there are numerous isolated beds, consisting of 
sand, clay, and marl, which are every where richly fossilliferous. According to Mr. Conrad's latest 
determination* of the percentage of recent and extinct species of fossil shells in these, he finds, in 
344 species, 49 that are now living, making the proportion a little over 14 per cent Those who 
follow Mr. Lyell's classificaticm, therefore, refer these beds to the Miocene period of the Tertiary. 
It will appear, from the investigations recorded in the following pages, that, in South Carolina, the 
percentage of recent species is far greater than this, and hence I have referred our beds to a newer 
division of the Tertiary — the Pliocene. 

A glance at the map will show how irregularly these beds are scattered over the State. The 
finest exposures are found in the Eastern Districts, resting on the Cretaceous marls. In Darling- 
ton and Sumter the fossils are in a better state of preservation, and hence the deposits in these 
Districts have a more recent appearance, although, as it will appear, the oi^anic remains are iden*^ 
tical. 

Mineralogically, the Pliocene beds of the State differ widely from the Miocene of Maryland and 
Virginia: in the latter State the amount of carbonate of lime in these beds, according to Mr. Ruf- 
fin's researches, does not average 40 |^r cent, whilst, in the South Carolina beds, the average is 70 
per cent. It is, in this respect, even more uniform than the Eocene. 

In Virginia it is not difficult to distinguish the Eocene and Miocene marls, by their mineral char- 
acters alone, but in South Carolina nothing but the evidence of organic remains will enable the 
Geologist to arrive at a reliable conclusion. The sections on the Waccamaw and Peedee show very 
clearly the depressions in the cretaceous rocks, in which the Pliocene beds ure situated, and in a 
similar manner they are found resting on the Eocene on the Cooper, and elsewhere. In general, 
they are deposited on a plane that rises gently from the Atlantic, till it reaches its greatest eleva- 
tion, in Darlington District. Although these deposits are confined to mere patches, that have been 
protected from denudation by the more elevated portions of the formations on which they repose, 
yet they may be traced, at short intervals, from Horry to Darlington, and firom thence, by Lynch's 
Creek, to Sumter. Between the localities in the latter District and St. John's Berkley, where the 
next exposure occurs, there is a considerable gap. It next appears on Cooper River, at Mr. Car- 
son's, and at the Grove, and still lower, on Goose Creek, which is the most southern point in the 
United States at which Miocene or Pliocene beds have been observed, imless it be a locality on 
the Edisto, which I have not seen, and only determined by some fossils in the possession of Dr. 
Joseph Johnson, of Charleston. 

The best point to commence the examination of our Pliocene deposits is on Little River, a small 
stream, one prong of which rises in North Carolina. It empties into the Atlantic in the south-east- 
ern corner of Horry District. 

At the Timber Landing, below Capt. Randal's dwelling, and on the same side of the river, a bad 
is exposed, the upper surface of which is about the level of high-water. It is laid bare a:t low- 
water, in the sloping beach extending into the bed of the stream. A little higher it seems to thin 

•Am. Joor. Scl and Arts, 9d aeries, May, 1846. 
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out in a bed of blue clay, containing Mdctra lateralis in great abundance ; and is the only deposit 
in the State that reminded me of the Yii^ia Miocene. Resting upon the marl, is a bed cf marsh 
mud, two or three feet thick, which is but an extension of the marshes on the shore, a few miles 
lower down. Superimposed upon this is a bed of incoherent sand, similar to the loose, moving 
sands along the coast, but now rendered permanent by the growth of plants, including large live- 
oaks. Immediately under the mud the marl is quite ferruginous, but lower it assumes a bluish tint 
The calcareous portion is between eight and twelve feet in thickness. 

I saw this bed exposed higher up the river, at Mr. Bessant's, where it occupies the bed of the 
stream, and still higher, some distance inbmd, at Mr. Yaught's, where it occurs six or eight feet 
below the surface. 

At the mouth of the river I collected Pliocene and Cretaceous fossils, mingled together, as they 

were thrown up by the waves, on the shore — showing that these formations extend under the 

waters of the Atlantic. At Capt Randal's the water is sufficiently salt to make it habitable to 

Osirea Virginiana, Fusus einereus, Buodnum trivitatum^ B. cbsoletum^ and other littoral molluscs. 

I collected, at these localities, the following fossils. 

Brachiapoda^ 
Infundibulum depressum, Fusus dnereus. 

Crepidula famicaiaj Pyrula carica^ 

Natica duplicator Oliva litterata. 

" Caroliniensis, Conus adversariuSy 

Trochus philantropus, ColumbeUa avara^ ^ 

Turritella alticosta, Marginella limatula, 

CyprtBa pediculusA 
LameUibranchiata. 
Pholas turgidus, Cytherea SayanOj 

Solecurtus caribtBUSj Artemis acetabulum^ 

Myalina subovata, Yenus cribraria, 

Mactra lateralis^ Carditam^la arata, 

DoTiax variabilisj Pectunculus subovatus, 

Astarte concentrica, " 5 — ^rugatus, 

" radians, Chama congregata, 

Ostrea Virginiana. 
Making, in all, 28 species, of which 14, or about 50 per cent are now living : eleven on the coast of 
South Carolina, one on the northern coast, and one belongs to the Fauna of the coast of Florida 
and the West Indies. 

Between the Waccamaw and the coast the land consists of undulating sand-hills, not unlike 
those immediately on the coast The marl is hid by these, nor is it seen until they are cut through 
by the river, although numerous Ume-sinks indicate its presence below the surface. The lowest 
point on the river at which the Pliocene marl is seen, is at Grissett's Landing, a few miles above 

• Thoie in tto&s are recent 

1 1 was not a liuk ■urprieed to find this littk W. Indian species among these fossils. 
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Conwayboio', where a thin band occurs over the cretaceous formation. On the opposite side of the 
river, higher up, at Porter's Landing, and at Harper's, it occurs in a bed twelve feet thick. The 
lower portion is indurated and the fossils not numerous; but I found here Pecten dnn-etis, very large, 
Pholadomya abrupta, and Comis diluvianus. In the upper portion of the bed, which is composed 
of comminuted shells and Ostrea Virginiana, (the long variety,) the valves of the greater part of 
tbe shells are displaced, yet PanopcBa reftexa is frequently found buried in the marl, in the vertical 
position in which it lived and died — showing that these beds have not been disturbed since the 
time of their deposition. The superincumbent bed, at this place, consists of loose yellow sand, 
which constitutes the pine-woods land of this region. 

The position of the beds in this section, which is over a mile in length, will appear from the fol- 
lowing diagram. 



;30 to 40 
feet. 



8 to 12 
feet. 



8 feet. 



<^^A^%^^i^%^^^i^i^^s^^w%*N/^%/%^#w\/s/\/w>^s^/s^^^^fc^/%^^»/*/^^^ 



Yellow sand, showiDg false stratification, and very undulating 
on the surfaoe. 



Yellow Pliocene marl. 



Beds of the Cretaceous formation. 



The next locality, ascending the river, is at Waller's. Here the marl rests upon the cretaceous 
rocks, which rise above the water only two feet. When I first saw this bed, with its numerous 
valves of the common long oyster of the mud flats of the southern coast, scattered through it 
towards the top, I supposed I had discovered a P. Pliocene deposit ; but a little search corrected 
this impression, for I soon found Veums Alveata, V. cribraria, Peciunculus subovatus, P, 5-rugatus, 
and other characteristic fossils. • 

A short distance from this, one of the most interesting localities on the river occurs, on Tilly's 
Lake, at Nixon's. The mass of the bed at this place is made up of broken and comminuted shells, 
enclosing multitudes of beautifully preserved fossil shells. Pyrula carica and Area lienosoy of 
immense size, are found at this place. I found projecting from the middle of the bed, a fragment 
of the jaw of C<Blorhynchtis. 

To the Geologist, examining the Tertiary formation of the South, it is of great importance to visit 
the localities where excavations are in progress ; for the fossils are so destructible that they soon 
crumble, on exposure, in such a manner that a highly fossilliferous bed may present, on the surface 
of a natural section, little indication of the existence of the organic remains enclosed in the mass. 
Some marl had been excavated for economical purposes, a short time before my visit: so that I had 
an excellent opportunity for the study of the Waccamaw fossils. The marl is exposed on the 
river bank, for a distance of four hundred yards, and the strata, at the best exposure, stand thns — 
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At Royal's Ferry, on the left bank of the river, the marl is uncovered on the road leading to the 
water; it is yellow, somewhat sandy, and very rich in oi^anic remains. I traced it in the low blufi; 
above and below the ferry, a distance of 300 yards, varying in height from five to eight feet 
During a very hurried examination, I collected, immediately at the ferry, about thirty species of 
fossils, and among them, LMcina Jamaicensis and Chama areinella. 

Harris's Landmg is the highest point on the river, at which I saw Pliocene marl ; the bed is thin 
and overlaid by laminated beds of clay. On the opposite side of the river a white rich marl is 
exposed, just above the water line. 

These are the most important localities that I examined on the river. That there are many 
ethers, no one can doubt, for these are all natural exposures, and a careful search, such as any one 
may make^ will bring others, equally important, to light. Between the Marion road and the river 
there are several lime-sinks — certain indications of the presence of marl below the surface — but the 
eountry is flat and low, and the overlying beds are rarely cut through by the streams. 

The following list comprises the fossils collected on the Waccamaw. 

Gasteropoda, 



DispotcBa costata^ 

" multilineata, 
Infundibulum depressum, 
Crepidula fomicataf 
Natica duplicata, 
Terebra unilineata, 
Trochus philantropus, 
Pleurotoma lunatum, * 
Voluta mutabilis, 
Fasciolaria distans. 

Lamellibranchiata. 



Buccinum vibexj 
Conus adversarius, 
Terebra etislocata^ 
Cassis Hodgii, 
Pyrula carica, 
Littorina irroratus, 
Columbdla avara, 
Oliva litterata, 
Cyprsea Caroliniana. 



Pholadomya abrupta, 
Panopsea reflexa, 
Myalina subovata, 
Mactra sinMis, 
" lateralis^ 
" congesta, 
Crassatella undulata, 
Amphidesma subovata, 
Tel Una biplicata, 
Lucina squamosa, 
" radians, 
^^ Jamaicensis, 
" divaricata, 
Ostrea Virginiatia, 

Cirripedia. 
Balanus proteus. 



Loripes Americana, 
Astarte concentrica, 

" radians, 
Cytherea Sayana, 
Venus Mortoni, 

" mereenaria, 

" cribraria, 

" alveata, 
Cardium sublineatum, 
Cardita granulaia, 

" perplana. 
Area lienosa, 
Cham4i areinella, 
Ostrea disparilis. 

EchinodenrujL 
Scutella Caroliniensis. 
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The proportion of recent and extinct species stands thus — 

Gasteropoda .... 19 species — 8 recent, or 42 per cent. 
Lamelkbra .... 28 " —13 " " 45 " « 

•Total 47 21 « " 43 « « 

From Conwayboro' to Galovant's Ferry, on Little Peedee, the country is a low, unbroken plain, 
occasionally relieved by a series of undulating sand-hills. The surface is covered with tufts of a 
species of Aristida, that furnishes a poor, harsh food for cattle, and, excepting on ttie sand-hills, 
where some oaks grow, the trees are magnificent long-leaved pines. Although I saw many lime- 
sinks, there are no natural sections, where observations may be made below the surface. On the 
right bank of the river, above the 'ferry, the surface is more broken, and the superinciunbent beds 
are, in places, washed away. 

About two or three miles from the ferry, and on the land of Mr. H. H. Harrelson, I found a bed 
of marl exposed, on a little stream, not far from the Marion road. It is about six feet in thickness, 
and is laid bare for. a distance of one hundred yards. I found in it Pecten ebareus, O. Virginiana^ 
and O. disparilis. There are other exposures not far distant, and I heard of localities in the neigh- 
borhood where this bed occurs, so near the surface as to be brought to light by fallen trees. Not- 
withstanding a diligent search made along Cat Fish Swamp and other parts of the District, this is 
the only point at which I found any Tertiary beds. 

The black shale of the Cretaceous beds occurs in several places, along the road. I made a similar 
search, with the same result, in Marlboro, both on the Peedee and the Three Creeks. At the latter 
place I found the shale below the surface about fifteen feet. 

The next locality to be examined is found on Giles's Bluff, on the land of Henry Davis, Esq. 

I have, in another place, mentioned that the Pliocene of this locality is underlaid by the Creta- 
ceous beds, which rise above the river to the height of twenty feet. The Pliocene marl is fix>m 
eight to ten feet thick; the lower part is soft and of a Hght ash color, and contains fine specimens 
6f Pecten Mortoni. This is overlaid by a bed of coarser structure, and of a more ferruginous color, 
and made up principally of calcareous casts of shells, among which Ghama congregata is promi- 
nent. Casts of PanapcBa reflexa are also found, in their usual natural position. 

The lower and softer marl is frequently washed away, leaving the upper bed overhanging. A 
little below the principal bluff, the indurated bed is composed altogether of Pectens, lying together 
in every possible position, and often placed one within the other; yet many of the valves remain in 
juxtaposition.* 

Another locality, some distance from the river, is composed, in like manner, of Pectens, firmly 
cemented together. Dr. Harllee kindly presented me, from this locality, with the only specimen 
that I had seen m the State, of Pecten septemnarius. Mr. Ruffin alio found here a Pecten^ which, 
in his Report, is called P. Peedeensis. 

Towards Godfrey's Perry the bluff recedes from the river, or rather the river has encroached on 
the opposite bank, leaving the bluff with a narrow strip of low ground between it and the water. 
The upper bed is, here, pretty thick, and is perforated by openings, through which the surface 
water, from some distant point, finds a passage. This bed is seen again at Godfrey's Ferry, which 
is its southern limit on the Peedee. 
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Fossils are scarce in the lower, soft bed, where alone they can be extricated. I could only 
identify the following. 

Fissurella redimicula, Chama congregata, 

DispotcBa ramosoj '^ ardnella, 

Oliva litterata, Venus alveata, 

Pyrtda caricoj Artemis acetabulum, 

Fusus quadricostus, Solecurtes cariboBiis, 

Panopeea reflexa, Lutraria canaHculaia, 

t^ecten Peedeensis, Cardium magnum, 

" Mortoni, Modioia Ducateli, 

" eboreus, Cardiia tridentata, 

" septemnarius, 
At Witherspoon's Bluflf, about two miles higher on the river, the Pliocene marl is seen rising 
from the water's edge, in a bed ten feet thick, the upper portion of which is more silicious than the 
rest. The only fossils found here are Modioia Ducateli, and Panopeea reflexa. 

The position of these beds, as well as those on the Waccamaw, shows that they weje deposited 
on the very uneven surface of the Cretaceous rocks. At Giles's Bluff the lower bed of marl is 
twenty feet above the river, while at this locality it is level with it. A difference of level of about 
ten feet occurs on the Waccamaw, in an equally short distance. 

The marl is covered by a thick bed of sand, showing diagonal bedding. This is the highest 
point, on the Peedee, at which the Tertiary has been seen. 

Leaving the river and proceeding towards Darlington Court House, marl of this formation occurs 
at wide intervals. First at Mr. Cannon's, near Black Creek, where the bed is a thick, calcareous 
mass, only exposed in an artificial excavation, and containing but few fossils, among which I could 
only distinguish Bcdanus proteus and Petricola pholadiformis. The country between Black Creek 
and Lynch's Creek is level, and much covered with swamps, and hence there are but few natural 
exposures of marl. • 

At Mr. F. Williamson's a similar bed has been discovered, which is also below the surface, and 
requiring a considerable excavation for its exposure. I found here, 

Pulgur carica, Pectunculus subovatus, 

" perversus, Pecten eboreus, 

Voluta mntabilis. Area transversa, 

Fusus quadricostatus, Cardiia granulata, 

Oliva litterata, O. disparilis, 

Trochus philantropus, O. Virginiana. 

Mitra Csfroliniensis, 
Both here and at Cannon's the marl is rich, containing 70 per cent of calcareous matter. 

Not far from this, marl is found, at a natural exposure, at Mr. Fountain's, but it was difficult to 
ascertain its thickness. The fossils on the surface, however, were sufficiently numerous and char- 
acteristic to show that it was Pliocene. It rests, as in other parts of the District, on the black 
shale of the Cretaceous formation. 
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Dr. Zimmerman's marl is similarly situated. The existence of this black and well known sub- 
stance, immediately below the marl of Darlington, is a fact deserving the notice of those in search 
of marl for agricultural purposes, for when it is met with, it is useless to continue the search far- 
ther below. 

Around the village localities are quite numerous. The marl is generally below the surface, being 
covered by superficial beds of sand, clay, and the accumulating organic matter of swamps. They 
are, in all respects, similar, containing nearly the same amount of calcareous matter, and having 
the embedded organic remains identical. 

On the land of G. W. Dargan, Esq. a deposit was discovered, interesting for the remains of the 
Mastodon found in it. Among these were two perfect molars, one of which, through the liberality 
of Mr. Dargan, is now in the College Cabinet, at Columbia. The bed, at this place, occurs in a low 
swamp, covered with three or four feet of black mud — ^the Mastodon teeth were found immediately 
under this, and enveloped in the marl. The latter is composed of broken and comminuted shells, 
but it is difficult to give a complete list of the fossils found in it. I recognised, however, the fol- 
lowing. 

Fissurella redimicula, Anamia ephippium^ 

Dentalium dentalis, Lucina divaricata, 

Natica dupliccUa, Astarte concentrica, 

Conus adversarius. Area inconffrua, 

Pectunculus subovatus, Solen ensisj 

'^ 5-rugatus, Panopsea refleza, 

Yenus tridacnoides, Ostrea disparilis, 

Carditamera arata, " Virginiana, 

\ Cardium laqueatum, Artemis acetabulum. 

At Col. Ervin's, about a mile distant, a small stream has exposed the eldest and best known Plio- 
cene locality in the State. It is about ten feet thick, composed of fragments of shells and sand. 
The fossils are in a fine state of preservation, and an extensive excavation afforded an excellent 
opportunity of observing its fossil contents. I made a collection here, that aided me very mate- 
rially in settling the true position of this portion of our Tertiary. The number of forms common 
to these beds and the Tertiary of North Carolina, but not found in Virginia, becomes quite striking: 
such, for instance, as Cassis Hodgiij Cerithium Carolinensis^ Conus adversarius, CyprtBa Caro- 
linensisj Lucina Jamaicensis, MUra Carolinensisj MytUus incrassatuSj Pectunculus 6-^rugatus, 
and many others, which will appear in the ajqpended list 

Another interesting locality occurs on the land of the Rev. Mr. Campbell,* where, together with 
disconnected valves of Onathodon and Cyrena^ I found fragments of the horns of a deer. The 
existence of these genera of shells, Onathodon and Cifrena^ that can live only in the brackish 
water of estuaries, indicates the circumstances under which the Darlington beds were deposited. 
There are other interesting localities on Swift Creek, near the village, which are about the north- 
em limits of this formation. 

*Mr. Campbell has rendered important aerrioe to the District, by his nomeious discoferies of localities of mari, and I have to 
admowledge my obligalioDs to him fer a fine suit of fossils. 
46 
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On the swamps, between Black Creek and Lynch's Creek, thjere are other exposures, but as they 
present nothing peculiar it is unnecessary to give a description. The highest point on the last 
mentioned creek at which marl is found, is a few miles above Dubose's Ferry. On the left bank 
it occurs just at the water-line, in one or two places, and on the same side, a short distance inland. 
On the creek, the marl seemed to be composed principally of Chama oangregatOj but it was almost 
entirely under water. 

In the swamp, on the right bank of the river, I also found a rich bed, some feet below the surface. 

Between Effingham and Anderson's Bridge the left bank of the creek is high, and exposes mari 
at several localities. At J. M. Timmons's the Pliocene rises two or three feet above the water. A 
short distance from this it is seen again, at Elmore's, and at the bridge it occurs, overlaid by heavy 
beds of sand and clay. A mile below, marl is again seen, which is the lowest point on the creek. 
Fossils are not numerous in these beds ; but I saw a fine specimen of Carcharodon that was found 
at one of them. 

Between Lynch's Creek and Black River a flat country intervenes, which precludes all know- 
ledge of the beds below. At Concord Church I found a bed of Pliocene marl, about four feet thick, 
which, like the Darlington deposits, rests upon the black shale. Others have been discovered in 
the vicinity, and on the opposite side of the creek, on the plantation of Dr. Muldrow, and on 
others adjoining, some exceedingly interesting beds have been found. In structure and composition, 
as well as in the very perfect state in which the fossils occur, they resemble the beds in the vicinity 
of Darlington Court House. 

I saw, from these, a portion of a tusk of a Mastodon. A very considerable quantity of marl had 
been carried out on the land at the time of my last visit to this interesting locality, so that I was 
enabled to collect and study the organic remains of the Sumter beds, with more than ordinary ease. 
As they present nothing to distinguish them from others, it is not necessary to enumerate the fossils 
in this place. 

South of the Brick Church Mr. McBride pointed out a locality on his plantation, in which all the 
fossil shells are converted into a mass of carbonate of lime, so that with the exception of Balanua 
proteus and Pecien eboreus, I could scarcely distinguish one. 

All the deposits here occur on the streams that flow into the river, but never in the river swamp. 
Generally the marl is overlaid by a stratum of black mud, eighteen inches thick, in which, Mr. Mc- 
Bride informed me, he found the remains of marsh reeds, and boring Crustacea. Superimposed 
upon this, is a bed of sand and clay, five to six feet in thickness. 

The next locality along the outer edge of the formation is found below Eutaw, in St. John's 
Berkley, on the plantation of Mr. T. Porcher. Like the bed in Sumter, just described, it is com- 
posed of white, comminuted shells. The fossils that can be identified are barely sufficient to 
enable one to determine its age. They are Ostrea disparilisj Pecien septemnarius, Venus RUeyi^ 
and Fusus quadricostatus. 

This must be the locality "below the confluence of the Congaree and Wateree rivers," whence 
fossils were sent by the late Stephen Elliott, Esq. from which Conrad inferred the existence of the 
Middle Tertiary in South Carolina. 

Like the rest of the principal Pliocene beds, when they are not exposed on the banks, of streamSi 
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this is found below the surface, and is only seen in the pits' where marl is raised for agricultural 
purposes. 

The highest point, on Cooper River, at which I saw any indications of this formation, is at Mr. 
Carson's, where a large number of fossils, consisting principally of odd valves of Pecten eboreuSf 
cemented together, were found, during the excavation of a ditch. Whether these indic^ions have 
been followed up or not, I am unable to say. 

At the Grove, on the left bank of the river, the PUocene marl has been cut into during the con- 
struction of a canaL This marl, lithologically, can scarcely be distinguished from that of the 
Eocene on the river, and hence Pecten Mortoni, a fossil which seems to differ from P.pleuranectes 
only in having the ribs on the inside, in pairs, P. Holbrooki, iScutella mctcrophoroy and S. Caroli- 
nensis, were described as Eocene fossils. 

As this was the first point at which Mr. Lyell had seen the Tertiary of South Carolina, and the 
only place at which he had seen any beds newer than the Eocene, it is not surprising that he should 
have fallen into the same mistake, of citing these fossils as Eocene.* 

The upper valve, which he supposes to be that of O. bellavacind, belongs to O. disparUiSf which 
bears so strong a resemblance to O. compressirostrtxt that they were once supposed to be identical, 
and it was quoted as a fossil common to the Eocene and Miocene formations. 

The large Spatangus, which he supposes common to the limestone of Santee Canal, is Spatan- 
gus orthonothus, Con. Syn. Amphideius Virginicmus, Edw. Forbes. 

There is not one of these fossils peculiar to this bed. P. Martoni is found on the Waccamaw, 
on the Peedee, and in Darlington ; 8. Carolinensis occurs at Royal's Landing, on the former river, 
and S, macrophora on Goose Creek. The fossils that I identified here are Pecten Mortonij P. 
eboreuSj Cardium sublineatum, Solen ensis, Valuta mutabilis, Venus cribraria, Oliva litteraia^ 
Scutella macrophora, S, Carolinensis^ and Amphidetus orthonothus? 

Very similar to the bed at the Grove is one on Goose Creek : the marl, however, which is replete 
with casts, is rather more ferruginous, and somewhat harder. Prof. L. R. Gibbes pointed out the 
fact that many of the casts of the univalves were truncated at their upper extremity, as if that part 
of the shells had been filled with air or water, at the time when they were enclosed in their calca- 
reous matrix. 
The following list comprises all the fossils of this locality, that I could determine with certainty. 
Pyrula carica, Pholadomya abrupta, 

'^ canalictUatOy Tellina biplicata, 

" perversa^ Pecten Mortoni, 

'^ papyratioj '^ hemicyclicus, 

Natica heros, '< eboreus, 

Cypraea Carolinensis, Lucina anodonta, 

Scutella macrophora, Panopasa reflexa, 

Spondylus sp? 
Dr. Johnson, of Charleston, showed me some from a point on the Edisto, below Givham's Ferry, 

• Quar. Jour. GeoL Soc toI I, p. 433. 

to. beUoracina is ooDttdered, l^ Mr. Lyell, ai fynonymouB with O. compreaairoatra. 
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in which I detected O. disparilis and other fossils from this formation. This locality, therefore, 
which I have not seen, is the south-western extremity of the formation in the United States. 

There is great difficulty in pointing out the precise limits of the superficial beds of sand and clay 
of the Pliocene; for in Darlington they run into those of the buhr-stone, towards the North, and, in 
Sumter, o§ the West, they stand in the same relation, whilst towards the South and South-east, 
they are mingled with the upper arenaceous beds of the P. Pliocene. 

The sandy beds of the buhr-stone, however, when seen, can, in general, be distinguished by the 
red and sienna-colored loam with which they are associated, and the soil derived from them is fiEU* 
more fertile. 

List op Fossils op the Pliocene op South Carolina.* 



Mammalia. 




Mastodon maximus. 


Cervus, 


molars and tusk. 


horns. 


Pisces. 




Carcharodon, Galeocerdo, 


Saurocephalus, 


Lanma, Hemipristis, 


Coelorhynchus. 


Bradiiopeda. 




Orbicula lugubris 


. 


Oasteropoda. 




Dentalium dmialis. 


Yoluta mutabilis, 


'^ polUum, 


" jufwnia, 


« thallus, 


Fasciolaria distans. 


Fissurella redimicula, 


7 


'' alterruUa. 


Fusus quadricostatiis, 


DispotcBa rugosa, 


" einereus, 


" corrugaiOy 


a J 


'' multilineata^ 


U q 


" dumosa, 


Pyrula carica, 


Infundibulum depressum, 


^^ cancUicukUOf 


Crepidtda fomicaiOj 


" perversa. 


'< aculecUa, 


" spircUa, 


'^ plana, 


" coronaitis, 


" costata, 


" papj/raceay 


SerptUa gram/eraj 


RaneUa caudata, 


Petaloconchus sculpturatus, 


Purpura, 


Naiicaheras, 


Murex umbrifer, 


^' duplicata, 


Cassis Hodgii, 


" canrena, 


Buccinum porcinum, 


<^ Carolinensis, 


" multirugatum. 



• The names in UdXUs are thoae of reeent epecles. 
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Pymmidella terebellata, 


Bucdnum vihex, 


Eulima sp 7 


" trivitatum, 


Terebra disloccUa, 


" obsoleium, 


" unilineata, 


" lunatvm, 


" Carolinensi8, 


Columbdla avara, 


SccUaria dathrus^ 


a 7 


• Solarium sp 7 


Marginella limatula, 


Trochus philantropus, 


? 


? 


Oliva litter ata, 


? 


" mutica, 


« 7 


Conns Marylandycus, 


Littarina irroratUj 


" adversarius, 


Turritella alticosta, 


" diluvianus, 


" variabilis? 


BuUa canalictdata, 


" spheerula, 


Cypraea Carolinensis, 


? 


" pediculus, 


Pleurotoma limatula, 


Mitra Carolinensis, 


u 7 

U 7 


Cancellaria canceUata, 
" ? 


Lamellibranchitita. 


Pholas caatcUa, 


Artemis acetabulunii 


" MongfltcLy 


Venus tridacnoides, 


a 7 


« Rileyi, 


Solecurtus cariboaus, 


« Mortoni7 


Solen ensis, 


" mercenaria, 


Pholadomya abrupta, 


'^ canceUata, 


Panopaea reflexa, 


" cribraria, 


Periploma, 


« alveata, 


Myalina subovata, 


" latilirata, 


Mactra simUiSj 


Cardium magnum. 


" lateralis, 


" muricatum, 


" tenuis, 


** laqueatum?' 


" congesta, 


" multilineatum, 


Cumingia tellinaides, 


Cardita granulata. 


Crassatella undulata, 


" trifkntata, 


Onathodon cuneatum, 


Carditamera or ata, 


Corhula cantracta. 


'* arinata? 


^ inequale, 


Pectunculus subovatus, 


Amphidesma carinata, 


" parilis, 


? 


" 6-rugatus, 


" subovata, 


^ passus, 


" nacnloidesy 


" lentiformis, 
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Ampkidesma equalis. 


PectuDculus aratus, 


<< orbiadataf 


« sp. 


" equata, 


Area piopatula, 


" constricta, 


'^ scalaris, 


Psammobea centenaria, Con. 


" lienosa, 


Luiraria cancUiculcUa, 


" incile, 


^ linecUOy 


'< incongrua^ 


Pandora trileneaia^ 


" pexata, 


Peiricola pholadiformiSy 


" cosZflrfo, 


Tdlina aUemata, 


" centenaria, 


'< poliia, 


" aequicostata, 


" biplicata, 


" improceraj 


" flexuosoj 


Nucula limatvla, 


SanguinokuHa lusoria^ 


" proxima, 


Lucina cribrarickj 




« Floridiana, 


" congregata. 


<< divartcaiOy 


" arcinellaj 


'' squamosa^ 


Mytilus incrassatus. 


" contracta, 


Modiola Ducatelli. 


" creniUcUc^ 


Pecten eboreus, 


" irisulcataj 


" septemnarius, 


" radians, 


" Mortoni, 


'' JdmaicensiSj 


" hemicyclicus, 


Donas variabilis. 


" amcentricus, 


Loripes Americana, 


? 


Astarte undulata, 


Spondylus, (a cast,) 


" concentrica, 


Plicatula marginata. 


" ahreviata, 


Ostrea disparilis. 


'' radians, 


" sculpturatia. 


" lunulatoy 


" Virginiana, 


Cytherea repostar, 


Anamia ephippium^ 


« Sayanoj 


Cyrena densata? 


" metasiriata, 


" Carolinensis, 


^ subnasuta. 




Eekinoderma. 


Oirripedia. 


Scutella Carolinensis, 


Balanus proteus, 


« ^hara, 


" ovularis, 


" macrophora. 




Polyparia. 




ABtrea Marylandica, 


Cellipora umbilicata, 


Cellipora informata, 


Lunulites denticulata. 



OP SOUTH CJAROLINA. 



183 



The following table exhibks the relative proportion of extinct and recent species contained in 
this list. 



Braohiopoda 

Gasteropoda 

LamelliDranchiata 

Cirripedia 




No. of species. 



.. 1 

.- 78 

..109-..-. 
.. 2 



.190- 



Species recent. 





39 

47 

1 

87 



Per cent. 



-.50 
-.43 
-.50 
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The number of recent species is somewhat greater. There are two or three undetermined species 
of Trochus which, I believe, are recent. Cardium svblineatum^ Con. will turn out to be C. dtri- 
num, (serratttm,) which is occasionally found on the coast of North and South Carolina. Infundi- 
btUum depressunij Say. /. centralis^ Con. was described as a recent species, but I apprehend that it 
was washed from the P. Pliocene beds along the coast, where it occurs abundantly. I have there- 
fore excluded it from the recent species of this list. 

As it stands, the proportion of recent to extinct species is nearly the same as that known to exist 
in the Norwich Crag and Sub-Appenine beds, which are recognised as Older Pliocene by English 
Geologists. 

Although there is no reason whatever to suppose that the proportion of recent species will not 
always be very considerable in these beds, yet, in generalizmg, it must not be forgotten that this is 
the first list, of any extent, that has been made of the fossils of South Carolina, and that the exist- 
ence of the beds from which it is taken was barely known when this survey was commenced by 
Mr. Ruffin. Future investigations will, doubtless, by enlarging the list of species here given, alter 
these proportions, but the general result will, I think, remain the same. 

Of the eighty-seven recent species of the list, two — Natica heros and Cytherea Sayana — ^belong 
to the coast north of the Delaware. Dispotaa rugosa and D, corrugctta are only found living on 
the coast of South<America. About sixty-three species are, at present, inhabitants of the coast of 
South Carolina; the rest are found recent on that of Florida, and two or three are common to the 
seas of the West Indies. 

It appears that as we proceed from North to South, the proportion of recent to extinct species 
becomes greater. If this be so,, it would seem that the cause of the extinction of species in the 
United States was a gradual one, proceeding slowly from North to South. 

The species from the New Jersey Miocene are not numerous enough for comparison ; but, in 1:70 
species, described by Mr. Conrad, from Maryland, the following 22 recent species occur. 
Biicanum trivitaium^ ^ Cytherea Sayana^ 

^^ lunaium, Artemis acetabtUunij 

<< obsoletumj Ludna cantrticta, 

Pyrula carica^ ^^ crenukUc^ 

'^ canaHculatOf Venus Martoni, 

Scalaria dathrus^ ^^ mercenaria^ 

Natica heros^ Solen ensis^ 
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Naiica duplicator Chrdita granuUUa^ ;! ."i .V 

Saxicava distorta^ DispottBa rugosa, / .», . . . .i 

Pu9us cinereus, Anomia ephippium^ 

Dentalium dentcUis, Ostrea Virginiana. 

This makes the proportion of recent and extinct species about 13 per cent The l^t, of course, 
is not a complete one, but is taken just as the fossils are described in Mr. Conrad's boo)^. 
In 160 species, which I have from the Miocene of Virginia, the following recent species are found. 
Pyrula carica, Lucina cantracta, 

" cancUiculataj Anomia ephippium, 

Natica heros, O. VirginianOy 

" duplicata, Artemis acetabulum^ ' ! .: •. .' 

Crepidulafomicata, Cytherea Sayana, .. : : 

" plana, Dentaiium dentaliSj ^ 

Buccinum triviiatum, Solen ensis, 

" obsoleium, Cardita graniUataj . ■ . 

Fusus dfiereusj Venus mercenaria, ■'.'.■, 

Scalaria dathrtiSj Nucula limaiulaj ; . • . 

Dispotcea rugosa, " proximo, ... 

" corrugaia " a>cuto, 

Lucina divaricaia, Lutraria canaliculato, 

" squamosa, Mactro lateraiis, 

" crenulata. 
We have here 29 species, or about 18 per cent, of the entire number. 

The largest collection of fossils from North Carolina was that made by Mr. Hodge ;* it' comprises 
about 80 species, of which 27 are now living. This makes the proportion in that State .nearly 34 
per cent, of recent species. . :.!•., 

In Maryland and Virginia Tertiary fossils have been collected with some diligence^ but, in North 
Carolina our collections are yet too small to admit of any very reliable conclusions;, yet,, judging 
from the grouping of the organic remains, I am persuaded that the beds of that State will xange 
with those of South Carolina, in the Pliocene. , .. :,:. , 

There is one source of uncertainty that must, for some time yet, attend all our (iom|arisons of 

recent and extinct species — it is our imperfect and very limited knowledge of the.Fapna of the 

whole southern coast, where, it is obvious, we must look for the living representatives efijour fossils. 

Mr. Conrad's explorations on the coast of Tampa Bay show how much remains yet IP, be done, 

before we may, with entire certainty, pronounce species extinct. :; ^ 1 

When we psssess such a work on the southern coast as " Gould's Invertebrate Animals of Mas- 
sachusetts," our generalizations, founded on the proportions of recent and extinct species, will be enti- 
tled to far more confidence. Besides the identification of species, we must study the habits of the 
molluscous inhabitants of the shells, as affected by climate ; for I suppose that mollusca common to 
the coasts of Massachusetts and South Carolina would have their habits greatly modified, to com- 

• Reports Am. Ass. Geol. and Nat. 1843. 
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pensate for difference of circumstances. An animal that could live through the winter in shallow 
water, on the southern coast, may require a greater depth in a cold, northern climate. 

There is a variety of Ostrea Virginiana that is very common in lagoons and other localities 
along the coast, which is known as the ** Raccoon oyster." The shells are often eight or ten inches 
in length, and sometimes not more than two inches wide. They generally grow in bunches, 
attached to each other, and run up to the very level of high water. The uppermost ones are con- 
sequently out of the water, and exposed all the time, with the exception of a very short space, at 
high water. They have but little time to feed, and are, therefore, scarcely edible ; but when the 
young ones are scattered abroad they acquire the characteristic form of the species. 

Now in a severe northern winter, oysters exposed for so great a length of time could scarcely 
live; at all events that variety of oyster is not found fossil farther north than North Carolina: and 
a Geologist, aware of the fact, could distinguish, by its presence, a group of North or South Caro- 
lina Tertiary fossils. There are many P. Pliocene beds along the coast, abounding in fossils buried 
in the sand, precisely as they lived. Did we know exactly the habits of their living representa- 
tives it would be easy to determine whether or not any material change of level had taken place in 
these beds, since the shells were thus buried.* 

That beds extending between 7^ of Lat. and 6^ of Lon. should present considerable diversity 
in their organic remains, was to be expected. A collection of Tertiary fossils from Maryland would 
at once be known, by its containing Fusus parilisy F. rusticus, Corbuia idonea^ PanaptBa Ameri- 
cana, and Mactra ponderosa. And a similar collection from Virginia would be characterised by 
such fossils as Cardium Virginianum, Pecten decemnarius, P. VirginianuSj Fusus eanlis, Venus 
capax, Peetunculus tumtdus^ and Anomia Ruffini. The North and South Carolina beds are 
readily distinguished by such conspicuous fossils as Pyrula excavcUa, Cyprcea Caroliniana, Contis 
adversariuSj Mitra Caroliniana^ Chama arcinella, Pecten Mortani and Area lienosa. Many of 
the fossils have a wide range, but are restricted in numbers. Veni^ tridacnoides and Fusus quadri- 
costatusj which occur abundantly in Virginia, are quite rare in South Carolina. The genus Cyprtea 
first appears in Vii^inia, but increases in numbers towards the South, till, in South Carolina, it 
becomes quite common. 

After all, it seems to me that beds having so wide a horizontal range, might differ greatly in the 
relative proportion of recent mollusca embedded in them, and yet be contemporaneous. I can 
readily conceive how a change might take place on the coast of Massachusetts, at this moment, 
that would affect the mollusca living there, and yet not be felt by those on the coast of South Caro- 
lina — so that when both were converted into dry land, the relative amount of recent species would 
differ widely. 

Post Pliocene. 

The Post Pliocene, although wanting the interest always connected with the vast antiquity of 
the older rocks, is nevertheless highly interesting, as the link connecting the past history of the 
earth with the present We have here, before our eyes, the process in operation by which the bed 

•There are at present some active students of Natural History in South Carolina that will not aUow this interesting field to 
remain long unoccupied. 
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of the ocean has been converted into dry land. We can see, at a glance, the first steps in the fos- 
sillization of the remains of organic beings, and the manner in which they became embedded in 
the solid rocks where we find them. Whatever doubts persons may have, who have paid but little 
attention to the subject, as to the connection between fossils and living forms, here they can have 
none ; for the fossil shells of mollusca have their specific colors and markings as well preserved as 
those of their descendants, now living along the coast. 

The P. Pliocene of the southern Atlantic coast has not received the attention it deserves. Mr. 
Conrad has published an account of the formation in Maryland, with a list of 27* fossils from a 
deposit at the mouth of the Potomac, and pointed out the interesting fact that a few of them were 
only found alive on the southern coast, or on that of the Gulf of Mexico. He also describedt a 
similar deposit on the Neuse, in North Carolina, accompanied by a list of 34 fossils. He found 
here also OncUhodon cuneatum^ together with the remains of terrestrial animals. 

Mr. Lyell examined, and published his views on, portions of the formation on the coast of 
Georgia and South Carolina, and corroborated the statements of those writers who supposed that 
they had seen evidences of subsidence of the coast, of very recent date. 

In a " Memoir on the Megatherium and other extinct gigantic quadrupeds of the coast of Georgia,** 
d&c. read by Willisun B. Hodgson, Esq. before the National Institute, all that was known of this 
formation and its embedded fossils is presented in a lucid and interesting form, accompanied by 
illustrative drawings and maps. As this paper embodies the substance of the investigations of 
J. H. Couper, Esq. as well as those of Dr. Habersham, it must be read by those who would have 
clear views of this portion of Southern Geology. 

Mr. Yanuxem, I believe, first noticed the existence of this formation in South Carolina, and 
carried some of the fossils taken from a well in Charleston, to Philadelphia. Mr. Ruffin, in his 
Report, published a list of 25 species of fossils, prepared for him by Prof. L. R. Gibbes, fix>m beds 
in the vicinity of the city. 

The coast of South Carolina offers excellent opportunities for studying this formation, as it has 
not suffered much from denudation, and is sufficiently exposed for examination where it is inter- 
sected by the rivers and streams that flow into the Atlantic. It is composed of beds of sand, clay, 
and mud, containing fossils — the whole amounting, probably, to about 60 feet in thickness, overlap- 
ping the Pliocene beds on the coast of Horry and Georgetown, and on the rest of the coast, those 
of the Eocene. 

The strata immediately under Charleston are often cut through* when wells are sunk. A sectimi 
of one of these wells, which I owe to Mr. Rogers, who has had much experience in their construc- 
tion, presents the following order in the superposition of the beds. 

•Proc. Nat. Inst. tAm.'^our. ScL and Arts. 
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5to6 
feet. 


Sand, below which water is found. 


9 feet 


Quick-sand and clay, with occasional 
remains of trees. 


1 foot 


Sand and small shells. 


2 feet 


Gravel and oyster-shells. 


2 feet 


Mud and conchs. 


3 feet 


Fine close clay and young oystersahells. 


i 20 feet 


Fluff clay, with scales of mica. 


Sand, to Eooene beds. 



In the wells sunk near the Ashley, on the western side of the city, a bed of mud, containing 
stalks of the conunon marsh grass, (Spartina glabra, Muhl.) is foimd, but this is evidently an exten- 
sion of the mud flats on the borders of the river, over which land has been made recently, and 
probably artificially. Although the fossilliferous bed, in the section, is eight feet in thickness, it is 
rarely found over four feet, as it is exposed along the coast. Fossils, no doubt, exist below this, but 
perhaps not so abundantly. Sections elsewhere on the coast differ but little from this: the fossil- 
liferous bed is overlaid by heavy beds of sand, which it is impossible to distinguish from those 
forming and undergoing various modifications along the coast at this moment. 

The formation extends from the coast about ten miles, where it thins out at an elevation above 
tide of a few feet Its boundary is, of course, as irregular as that of the fossilliferous beds now accu- 
mulating beneath the waters of the Atlantic; indeed if the formation did not contain fossils no 
longer found living on the shores of South Carolina, it would be difficult to distinguish the two. 

On the coast of Horry District a bed is exposed on the beach, in which the shells, mixed with 
pebbles, are cemented by carbonate of lime, forming a solid rock. Some of the larger shells I 
found undergoing a change, from the ordinary structure to that of calc spar — ^not by solution and 
subsequent filling of the hollow casts with calc spar, but the substance of the shells appears to be 
undergoing a slow re-arrangement of the particles of which they are composed, whereby they are 
converted into crystallized carbonate of lime. I have specimens, in which this passage from one 
structure to the other is very evident. 

On Price's Creek, not fiur from this locaUt^ a bed of loose, disconnected valves of shells occurs, 
which is six feet thick. The shells are not water-worn, but resemble the beds of shells thrown up 
by storms, on the shore. It is about half a mile from the beach, and is elevated above tide, five 
feet. The shells are principally Venus mercenaria, Ostrea Virginianaj and Area incongrtu^ I 
also found among them a West Indian Arca^ and a species of Pectunculus. 

In All Saints, Georgetown District, I saw, on the main land, beds of oyster and other shells, 
belonging to this formation. But one of the most interesting localities is that at Laurel Hill Bluff, 
on the Waccamaw side of the peninsula, where the river, by encroachment, has produced a 
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perpendicular bluff, thirty feet in height, composed principally of yellow sand. At the base, a bed 
about eight feet thick is exposed, which is made up of sand and broken shells. At first sight it 
had the appearance of being thrown up by the waves into its present elevation; but a bed of blue 
mud, which I found overl3ring the shells, convinced me that its surface was once at the level of 
tide, and that its present position, eight feet above it, is the result of a regular uplift, and not the 
effects of waves. This is the highest elevation at which I have seen the fossilliferous bed of the 
P. Pliocene of the State. 

The fossils that I found here are Area ponderosa^ A. pexatdj Mactra kUeralis, M. similis^ Oliva 
lUteratc^ Dancu: variabilis^ and Onathodon cuneatum. 

There are other localities around Georgetown, and fossil shells of the formation have been met 
with, during the excavation of the Winyaw Canal, showing that this region is underlaid by it It is 
exposed on the Santee, below Mazyck's Ferry, at Fairfield. The bed at this place must correspond 
with the stiff, blue clay that is penetrated in the wells in Charleston. It is a tenacious and com- 
pact clay, containing but few fossils, and those always with the valves imited: Mactra lateralis 
and Pinna seminuda were among the most conspicuous. 

In Christ Church Parish, Charleston District, there are several exposures where this bed conies 
so near the surface as to be within the reach of the plough. The marl is sufficiently calcareous to 
be of great economic value. In one instance I found a bed of white calcareous mud, such as is 
formed by the disintegration of corals. 

The next locality to be noticed is one which is found about a quarter of a mile from the river, at 
Bee's Ferry, on the Ashley. A bed of blue clay, containing Mactra lateralis, is exposed in an 
excavation for a well. This bed, by actual measurement, is elevated above high-water level about 
five feet, and is one of the few instances presented for ascertaining the amount of elevation of the 
P. Pliocene. It is true that we do not know the actual depth below high-water at which these beds 
were deposited, but as they contain generally such shells as Lutraria, Pholas, Mactra, Area, and 
Oardiwn, that bury themselves in the sand and mud between high and low water line, on the 
shores of Charleston Harbor, at the present time — it is safe to conclude that the elevation of 
the P. Pliocene does not exceed, along the whole line of the coast, eight feet. There is no sudden 
break any where separating it from the beds now in progress of deposition, for it dips gently 
under the waves of the ocean, and the fossils are often found mingled with living species. 

Prof. L. R. Gibbes pointed out to me another locality, lower on the river. The top of the stratum 
is at high-water mark, and is about three feet in thickness, composed of sand and shells well pre- 
served, although the valves are generally disconnected. The proportion of those in juxtaposition 
is about equal to what one might find among the shells thrown up on the beach. This rests on a 
band of fine laminated clay, six inches thick, which is underlaid by blue, stiff mud, with layers of 
sand between the laminae, in which are embedded numerous small shells of the genus Mactra* 
The superincumbent stratum is fifteen to twenty feet thick, composed of fine sand, without any 
marks of diagonal bedding. The interesting section presented here is about 200 yards in length. 

I collected about twenty-six species of fossils common to other beds of the formation, and' among 
them I saw, for the first time, Lucina Bumetti, Brod. which is now found, living, on the coast of 
California. 

This fossilliferous bed underlies the whole coast, and is seen wherever the streams remove the 
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beds by which they are covered. It may be seen on all the islands, on the shores of the inlets, as 
on Stono, Abapoola Creek, and elsewhere, on John's Island. It is also exposed on the islands near 
Beaufort, and at other places near the town. 

Bat the most interesting locality in the State is that at Mr. Simmons's, on Wadmalaw Sound, 
about twelve miles below Rantowle. The section at this place may be represented thus — 




2 feet. 



2 feet 



4 feet. 



Sand. 



Red loam, oontaining casts of shells. 



Clay. 



Fossilliferoos bed, composed of sand | 
and comminuted shells. Fossils I 
in fine preservation. | 



The uppermost fourteen feet is perpendicular — the rest slopes gradually under the tide, which 
rises to the level of the top of the fossilliferous portion of the section. 

The appearance of the beach here was striking when I first saw it: laid bare at low-water, it 
was strewed with shells of all the species now found living on the coast — ^many of them occupy- 
ing the position in which they lived and died. 

Hundreds of Littraria canaliculata paved the surface, precisely as they bury themselves in the 
sand, near low-water mark, at this moment ; and Scutella 5-phora is represented by a very lai^e 
species, which Prof. Agassiz has determined to be new. 

So life-like did these shells appear that it required the presence of forms no longer inhabitants of 
the coast, to satisfy one that he was not looking at a recent shell bed. 

Since the deposition of this, the changes in the elevation of the coast must have been slight at 
this point, for Pholas costata and P. trunccUa are found living, burrowing among their fossil con- 
geners. Sanguinolaria fusca is also found living at this place. 

The beds of sand overljring the fossilliferous bed correspond very nearly with the beds of moving 
sand along the coast. This is not so obvious south of Charleston as it is on the coast of Horry, 
where the line separating the recent sand-hills from the rest of the surface, between the Waccamaw 
and the coast, cannot be determined. The whole country, excepting where a swamp or marsh 
intervenes, presents an undulating surface, such as might result from a partial levelling of the 
moving sand-hills distributed along the coast at present 

I have, in another place, shown that the beds of pebbles, gravel, &c. of the Tertiary are the 
debris of the rocks of the upper part of the State, brought ^own by the action of water. They 
must not, however, be confounded with Diluvium proper, for they contain no angular blocks, nor 
are the pebbles of such a size as to entitle them to the name of boulders. I have no where in the 
State seen one a foot in diameter, nor have I met with a single bed that I could refer to this for* 
mation along the Tertiary plane, from the Mississippi to the Potomac. 

As we proceed southwards, the materials composing the silicious beds of the Tertiary become 
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finer and finer. The large pebbles are succeeded by gravel and coarse sand, and towards the coast 
these are replaced by the fine sands blown about by the winds. 

The blending of these strata on the surface renders it impossible to distingaish the arenaceous 
beds of the different Tertiary formations, when they do not enclose organic remains. The sandy 
beds of the buhr-stone are intermingled with those of the Pliocene^ which pass into the superin- 
cumbent beds of the P. Pliocene, and the latter are, in turn, blended with the moving sands 
on the coast. 

Fig. 31 represents a section exhibiting the relative position of the Tertiary beds of the State. 



Fig. 3t. 




/ — Buhr-stonc formstion. e. — ^Santee beds, d, — Coralline marl c. — ^Ashley and Cooper beds. 6.— Patches of Pliocene. 

a, — P. Pliocene. 

Alluvium. — Changes on the Coast* 



The deposits included under the term Alluvium are well understood, as comprehending those at 
present in course of formation; such as the beds formed in lakes, on the banks and at the mouths of 
rivers, and along the coast In general it is not difficult to distinguish the deposits left, by the 
overflowing of rivers^ on their banks, although they differ in various other important respects. 

Without attempting to determine the precise limits of the P. Pliocene and recent deposits on the 
coast, I shall proceed ta notice the changes going on there. 

Every one is aware that a vast amount of matter is carried down annually by the rivers into 
the ocean and deposited, in the form of beds of mud or sand. The size of the particles forming 
these beds will depend upon the velocity of the streams transporting them. The coarser materials 
will be deposited first, and by the time the rivers reach the ocean, little besides the finest sedi- 
mentary matter will remain suspended in the water. This is oite of the causes of the great differ- 
ence that exists in the alluvial soils, seen on the banks of rivers, as we approach their mouths. 

The fine matter held in suspension by the river water, as it enters the ocean, would be dissipated 
by the currents along the coast, if a barrier were not raised by the ocean itself, which breaks the 
force of these currents, and produces still water between the beach and the coast. 

The Gulf Stream produces an ed^y current which washes the coast southwardly, and the sand 
bars, so conunon on the coast, are formed in the diagonal or resultant of these two currents.* 
Those formed at the mouths of rivers must also, it seems to me, be influenced by the force and 
direction of their waters. These bars, however, are generally formed directly by the ocean, and 
not by the water of the rivers. 

• For this and numerous fiicts relating to the coast, I am indebted to Capt Bowman, of Fort Sumter. • 
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The mouth of the S. Santee presents an interesting illustration of this : a narrow sand hank 
extends into i^e Atlantic from the north bank of the river, which has been thrown up by the waves. 
This bank has advanced gradually for the last thirty years, at the rate of about one mile in ten 
years, as I was informed by Mr. Lucas, who has watched its progress with great care. 

The breakers first make their appearance at a distance, and gradually push forwaitl the sand, as 
they slowly approach the shore. When the sand rises above^the surface and the water becomes 
too shallow to produce breakers, they disappear, and commence again off the shore, and fiirther 
south. 

In the mean time still water, or even an eddy, is produced on the opposite side of the river, and 
the fine mud brought down by it is deposited, forming, at low water, an immense mud flat. In 
the reduced plan of Murphy's Present, in the following pages, this flat is represented by the dotted 
line near the shore. « 

The portion of the flat next the channel is composed of coarser materials ; between' this and the 
land a sort of lagoon channel is left, but which is gradually filling up with light materials, such as 
leaves and other vegetable matter, drifted back by the eddy. The depth of these mud flats is only 
limited by that of the bottom of the river, and hence it is frequently very considerable. When they 
attain the level of high water they are soon covered by the marsh reed, {Spartina glabra.) Their 
progress in rismg is now much slower, because they no longer receive accessions from the river or 
tides, excepting on extraordinary occasions. The annual crop of reeds, however, produces a grad-. 
ual accumulation, and the moment any portion is elevated completely above tide it is taken pos- 
sessicm of by tufts of rushes. 

It is in this manner that the numerous verdant low islands in Charleston Harbor, and along the 
coast, are formed. 

It is observable that on the borders of the channels by which these islands are often separated, 
they are higher than in other parts. This is often indicated by the growth of shrubs, such as the 
Myrtle and Baccharis, upon the elevated spots. A few inches of sand, when they are above tide, 
would fit them for the growth of pines and other trees, and give them all the appearance and char- 
acter of permanent land. 

But it is not even necessary, for the growth of swamp trees, such as the Cypress, {Cfupresstis dis- 
ticha,) that the land should be elevated above high-water. All that is required to fit them for this 
purpose is the exclusion of salt water. How this takes place will appear farther on. 

I have mentioned that these Islands or flats are protected from the direct action of the ocean 
waves by a barrier of sand thrown up by the ocean itself, consisting of a sandy beach and a series 
of low sand-hills, which are constantly changing their outline, and frequently their position. 

All the conditions necessary for the formation of these moving sand-hills are dry weather and a 
certain breadth of beach. Every breeze carries along with it, when blowing landwards, particles of 
fine sand, till they meet with a log, a bush, or any other obstacle, when they begin to accumulate 
in proportion to the velocity of the wind, and with extraordinary rapidity — piling up and running 
over the top. This is continued, if the wind be strong enough, until they rise to a height of thirty 
or forty feet, which seems to be the greatest height that they attain on the coast of South Carolina. 

They seldom recede from the ocean a distance of more than half a mile. When the beach is 
removed by the wcroachmeut of the ocean, or any other cause occurs to prevent further movement. 
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they aie soon covered with such sand-loving plants as Uniolm paniculata and Cratan mariiimaj 
and even Pines and PaUnettoes, and the hills become stationary. 

The inclination of the planes up which the sand is driven often anunuits to 45^, and taken in 
connection with the size of the particles, would furnish a rude anemometer, by which the force cf 
the winds producing the hills might be estimated. They are often marked on the surface by 
minute ridges, in all respects similar to ripple marks : these are the result of very gentle winds. 
Sections of the hills present exactly the same appearances, as regards diagonal bedding, as are seen 
in sections of the older Tertiary sands, which were doubtless deposited in water. 

The prevailmg winds of the coast are indicated by valleys running through the bills intersect- 
ing those that were thrown up by winds blowing from other points.* 

It was curious to see Palmettoes and other trees growing out of what seemed to be pits in these 
hills, for the sand did not close in upon the trunks, but formed an inverted cone, in which the trees 
stand. I suppose that is due to an eddy current produced around the trees, which whiris the sand 
outwards and upwards. Trees, and even houses, are, however, often covered up by these blowing 
sands, and future Geologists will be puzzled with the remains that they will enclose. 

There are few circumstances, I apprehend, better calculated to teach man lessons of humility, 
than the approach of one of these to his dwelling. I saw one, on the coast of Horry, under such 
circumstances. It had already shut out from the house a magnificent view of the Atlantic, and its 
base had almost reached the yard gate. Although its advance was grain by grain, its progress was 
as irresistible as a torrent of lava from a volcano. There was nothing to be done but to look on, 
and hope that something might occur to change its path. 

It is fearful to see how completely they defy man's efforts to resist or even retard their progress, 
as they encroach upon his domain. 

At first sight it seems strange that they are not blown farther inland from the coast, instead of 
being confined to a narrow range, no where exceeding half a mile in breadth. They are arrested 
by the plants, as I have already stated, that immediately cover them when they are raised above 
tide. The Cedars, Myrtles, and other shrubs that are invariably found on the land side, break the 
force of the winds, and in this way are they kept within certain limits. This suggests the only 
practicable mode of arresting these blowing sands. * 

On this portion of the coast there are no islands, and the range of sand-hills is on the main land. 
The reason of this is, simply, that there are no rivers. The Waccamaw flows along parallel with 
the shore, and drains the intermediate land ; so that, for twenty miles, there is an uninterrupted 
beach, along which a carriage may roll, at low-water, without leaving on the hard sands the sligh^ 
est impress of its track. 

South Island, on Winyaw Bky, is a long narrow strip of sand-hills. Between this and Gat 
Island there is a marsh one and a half miles wide, and extending to the Santee ; it is drained by 
Mosquito Creek. The sand-hills are stationary, excepting immediately on the shore, and are the 
sites of pleasant snnmier reddences. Between this and Murj^y's Island the same range continues 
to S. Santee. 

Similar features characterise the whole coast: a sandy beach bordering the ocean, in which littoral 

^Appendix A. Meteorology. 
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moUuscous animals bury themselvts^ and which is often covered with the shells of littoral and 
pelagic species, thrown up by storms ; back of this, a low marsh, intersected by channels in which 
oysters live ; the marshes are covered with a coarse, tall grass, and, where more directly exposed to 
salt water, with Uniola spicata. Auricula bideniata and JjUtorina irrarcUus are the only shells 
found on these marshes, but on their muddy edges vast beds of muscles exist. 

Thus far I have only alluded to the accumulations going on upon the coast, or the encroachment 
of the land upon the ocean. It will be seen, however, that there are other changes in progress, 
equally important and reciprocal with these — the encroachment of the ocean upon the land. 
Before proceeding to the consideration of these, it will be proper to take a rapid view of the 
changes to which the rivers of the State are subject. 

In general the channel of a river will be subject to change, so long as the resistance presented 
by the banks and bed is less than the force of the stream. If the resistance of the bed be greater 
than that of the banks, the channel will widen at the expense of the latter; but if the bed present 
less resistance than the banks, it will deepen. It is for this reason that the rivers of the State are 
narrower below the falls than above, although the quantity of water is generally greater. 

When, by any cause, the current is made to impinge with greater force upon one bank than the 
other, it must be worn away, unless composed of materials offering a sufficient resistance ; and a 
corresponding addition is generally made to the opposite bank. The addition, however, does not 
consist of the debris of the wasting bank, but of sedimentary matter brought from above, and 
deposited in the eddy. 

I saw, below Silver Bluff, on the Savaimah, a sunken steam-boat, that had so directed the cur- 
rent to the South Carolina side of the river, as to wash one hundred feet of the bank in a single 
season, and make a deposit, to the same extent, on the Georgia side. The falling in of a tree, or 
the accumulation of a raft of wood, is often sufficient to produce serious changes in the channel of 
a river, where the banks are yielding. 

But the rate is often so slow as to render their progress almost imperceptible. It is in this way 
that the low grounds and swamps on the rivers are formed, which occur on the banks opposite to 
the bluffs.* The encroachment generally extends to a depth equal to that of the river, and hence 
the great depth of the swamps, which are only the changing beds of the rivers, filled up with 
drifted materials, often composed of purely vegetable matter. It was mentioned that these mate- 
rials are finer towards the mouths of the streams, and for the simple reason that the transporting 
power of the latter is diminished with their velocity, so that when they fairly meet the tide it is 
destroyed altogether ; and hence that extensive and most interesting series of deposits lying along 
the coast, within the limits of tide- water, constituting the rice plantations, which are composed 
of the finest sedimentary matter, almost entirely of vegetable origin. 

I do not mean to say that they are composed altogether of drifted materials ; on the contrary, 
they were once swamps, covered with Cypress trees and a dense under-growth, which, for ages, 
accumulated vegetable matter, extending, even now, to a depth of twenty or thirty feet Prostrate 
logs of Cypress and Cedar are met with in every excavation, and stumps are found below the 

*Any one desirous of having viyid impressions of the extent and nature of these swamps, need only cross the Little Peedee, at 
Gkdlovant's Ferry, and retain by way of Potatoe-bed Ferry, lower down-Hhe sooner after a freshet the better— or cross the Santee, 
at Murray's Perry, in February. 
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surface, standing as they grew. The quantity of timber is oflAn'so great as to offer serious impe- 
diments to cultivation, on some rice plantations. 

And this circumstance — the presence of timber — is sufficient to distinguish these anc^t swamps 
from the other recent deposits on the coast, although many of the former have, at prefeilt, no trees 
upon them, are overflowed by the tide, and present nothing on the surfietce different from ordinary 
salt marshes. This is the case with a part of Murphy's Island and Cat Island. 

It must be borne in mind that these lands are below the level of tide — ^indeed it is upon this cir- 
cumstance that their value as rice lands mainly depends, in relation to irrigation. 

We may now return to the examination of those changes produced by the encroachment of the 
ocean, and the phenomena which it presents, which have been attributed to the 

Subsidence of the Coast. 

Bartram, in his '^Travels," I believe, was the first to point out the evidences of the subsidence of 
the southern cosist, presented in the numerous submerged stumps of trees, so common along the 
shore. Other writers, since his time, have noticed these stumps, and have referred them to the 
same cause; and, more recently, Mr. Lyell has examined the coast of South Carolina and Georgia, 
and has come to the same conclusion, namely, that these submerged stumps ^' show a vertical 
depression of the land, to the amount of at least four feet."* 

The whole coast of South Carolina is very low. The tidal wave is felt for a distance of forty 
miles up the rivers from the coast The most elevated poini of land in the city of Charleston is 
not more than ten feet above tide, and the greater part of the city is not half that elevation: so 
that the subsidence of a few feet would place the whole under the sea. 

I am inclined to think that a depression of level, to the amount of two feet, would destroy the 
rice plantations, by letting in salt water. 

It was intimated that as the subsidence was of very recent date, it may be in progress at this 
moment Under these circumstances, and with the prospect before me of witnessing a real case of 
subsidence, where the proofs were so palpable, it will be readily imagined that I set about the 
examination with no ordinary interest 

I will mention, briefly, the most noted localities examined, so that any one may satisfy himself 
of the correctness of the inferences drawn from the evidence they present. 

On the left bank of Little River, in Horry, I saw many acres of marsh overflowed by the tide, 
and covered with Live-oaks, some standing, but the greater number prostrate. The trees were 
evidently where they could not have grown, and it was equally evident that they were not drifted. 
The marsh was nothing but a mud flat, filled with oysters and muscles. It presented, at first 
sight, a remarkable proof of subsidence. Fortunately I continued the examination farther towards 
the mouth of the river, where I found an isolated knoll of sand, washed at its base by the waves, 
but still supporting a few oaks, which explained the whole. The mud flat was once covered with 
sand-hills, upon which the oaks grew; the waves, during a storm, broke over the peninsula, wash- 
ing away the sand from beneath the trees, many of which were enabled to remain erect, supported 
by their wide-spreading roots. The ocean had simply reclaimed what once belonged to it In 

• Gtuar. Jour. G«ol Soc. 
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influence of the salt water, and the Cedars are gradually disappearing before it, and in a few years 
there will be scarcely ooe left, unless the salt water may again become sufficiently diluted by the 
retardation of the fresh water of the river. 

The ground upon which these cedars stand is mud, too soft to support the weight of a man ; so 
that a pole may be thrust down into it ten or twelve feet And it is a fact worthy of notice, that 
this is the case wherever Cypress stumps are submerged — at least so far as I have had opportunity 
of observing. They are always buried in soft mud. 

These flats have high, firm land every where adjoining them, which have trees growing to their 
very edge, and we have no reason to assume that it was ever difierent. I examined the points of 
contact of the two, with great care, to ascertain whether or not there may be stumps in the firm 
land, below the level of tide: if so, the proofs of subsidence presented by these Cypress stumps, 
would be indisputable ; but I did not find a single one. Now as I cannot conceive of a subsidence 
confined to a swamp, for such these marshes once were, and following all its sinuosities, without 
affecting the firm land adjoining, I am obliged to seek some other explanation of these submerged 
stumps. 

The Cypress swamps of South Carolina, and I believe elsewhere, are composed, for the most 
part, of a vast accumulation of vegetable matter,* often covered with Sphagnum, Ferns, and a thick 
undei^rowth of shrubs, the whole preventing evaporation and decomposition, and retaining mois- 
ture like a sponge. 

Now the effect of the encroachment of salt water upon such a swamp as this would, in the first 
place, be to kill the undergrowth, and expose the soil to the sun and light ; decomposition oi^ the 
vegetable matter would proceed rapidly; the trees would decay and fall, breaking off the "air-line.*' 
The oi^anic ingredients of the mass of vegetable matter would pass off into the atmosphere, and 
the rest, saturated with water, would be converted into mud. Cem any one suppose that a deposit, 
thirty or forty feet in thickness, would not sink, under such a process, sufficiently to account for the 
position of these stumps? 

Should the overflow of water continue, a sedimentary deposit would take place above the stumps, 
and should the salt water be again shut out, another growth would succeed the Cypress, such as 
the Cedars of the Cedar islands; and these again may be killed, as is the case on those islands, by 
a second encroachment. How such alternations take place will next be shown. 

Fig. 33 is a reduced map of Murphy's Island, at the mouth of S. Santee, taken from an accurate 
survey, made in 1830. 

• See a paper on the Cypress Timber of the Mississippi, by Dr. Dickeson and A. Brown, Sill Jour. Jan. 1848. 
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That portion of the island lying on Alligator Creek, which is one of the mouths of the Santee, 
was very recently a salt marsh, but is now a rice plauiation ; it is filled with stumps, which are 
buried about fifteen inches below the surface. 

The encroachment of this island upon the ocean is marked by a series of beaches, in which fos- 
sils are embedded, and an addition of many acres, now going on, is marked by the dotred line on 
the shore. This increment, together with the extension of the opposite bank of the river, which 
has amounted to three miles in thirty years, of course confines the fresh water to the river, and 
forces back, to the same extent, the salt water ; the result of which is the recession of the line of 
brackish water down the river. This is curiously exhibited in Alligator Creek, which presents the 
remarkable phenomenon of a stream salt at both extremities and fresh in the middle ; so lliot Mr. 
Lucas, the proprietor of the island, had the rare good fortune to detect this stream in its passage 
from a salt to a fresh water creek. 

At low water the river, at present, is fresh below the junction of the creek, and as the water 

flows through it from the river, it is also fresh in the creek. At the flow of tide the water is 

backed up, at d^ where the creek empties into the ocean. In the mean time the tide flows up the 

river, and becomes salt above the other extremity of the creek, while the latter remains filled with 
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the fresh water which it had previously received — being, as stated, salt at each end and firesh in 
the middle. Should the land at the mouth of the river continue to "make," the creek will soon be 
fresh, excepting at its entrance into the sea. Had this marsh not been converted into a rice field 
it would be covered again with trees, at no distant period ; and the simple removal of the accumu- 
lations at the mouth of the river would admit the salt water, and once more convert it into a salt 
marsh. This alternation would take place without the slightest necessity for an inch of subsidence 

of the coast. 

The sinking of swamp deposits, when exposed to the action of the atmosphere, is well known. 
There are accounts, in the " Farmer's Register," of lands reclaimed, on James River, by the author 
of that work and others, that, after a few years, were abandoned, because of this sinking. The 
soil "rotted away," so that drainage became impossible. Many of the rice plantations are three or 
four feet below their original level, from this cause: a fact that can be ascertained by comparing 
the level of the fields with that of the banks of the rivers — the latter being more compact, because 
composed of sedimentary deposits from the river, and, containing less vegetable matter, settle but 
little. The removal of wood and the annual crops being trifling, compared with the sinking from 
decomposition. 

It would be exceedingly interesting had we any means of knowing the changes that have taken 
place on the coast, in a series of years. On an old map, without date, which I saw in the Appren- 
tices' Library, in Charleston, Fort Johnson is noted, as it then stood, on dry land. The remains 
of the foundation may now be seen on the strand, at low-water. To the north of the Fort the 
island is wasting for a distance of a mile. The perpendicular bank was once a series of sand-hills, 
and even now sand is blown up at an angle of 45°. Stumps are seen in the water, 150 feet from 
the bank, and the remains of an old fort and a cannon are buried in the sands, on the shore, over 
which the tide rolls. At the date of the map the narrowest point of Kewaw Island was one and 
a half miles wide ; it is now cut in two. 

In 1771 Catesby says of "Sullivan's Island, which is on the north side of the entrance to 
Charleston Harbor, the bay, on the west side, has so encroached, (though most defended, it being on 
the contrary side to the ocean,) that it has gained, in three years' time, a quarter of a mile, laying 
prostrate and swallowing up vast Pine and Palmetto trees. By such a progress, with the assis- 
tance of a few hurricanes, it probably, in some few years, may wash away the whole island, which 
is about six miles in circumference." 

About nine or ten years ago a portion of Fort Moultrie was washed away. So completely suc- 
cessful have the plans for the protection of the island and fort been, that the dykes thrown out in 
front have produced a deposit of sand which removes the fort 100 yards from ordinary high-water, 
and 300 from low-water mark. 

Such improvements, though military in design, are nevertheless incidentally agricultural. What- 
ever tends to protect the mouths of the rivers, must, at the same time, shut out salt water, and so 
far protect the rice plantations. 

The islands south-west of Charleston offer many instructive examples of the changes taking 
place on the coast. 

Morris's Island presents, on the beach side, a long line of sand-hills, rising to the height of thirty 
or forty feet, and, in some places, covered with Pines and Palmettoes. Inside of this is an inunense 
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marsh, intersected by creeks, which once divided the island in two or three places, but which are 
now silted up by the sand driven in by the waves. 

The hills, towards the middle of the island, rest upon a mud flat. As they are diiven bakwards 
by the winds, or washed away in front by the waves, the flat becomes exposed. For more than a 
mile in length there are numerous stumps in this flat, which, on examination, prove to be tap-roots 
of Pines, which had penetrated through the sand upon which they once stood, and which has been 
washed away, leaving the stumps, as if they had grown on the mud flat, which is now below high- 
tide. Many of these stumps have oysters attached to them. 

On Folly Island an interesting example of the effects of the direct influence of the salt water 
occurs — the simple result of encroachment. Immediately back of the sand-hills, as has been 
already stated, there is a pretty dense thicket of Myrtles and Cedars, which, at high-tide, are 
washed by the brackish water that overflows the marsh upon which they grow. They were pro- 
tected by the beach and sand-hills alone, from the ocean. This barrier was washed away, and the 
trees and shrubs killed, for a distance of 120 yards, as completely as if a real subsidence had taken 
place, and the whole had been submerged. 

Where trees will grow at or near the level of tide, the conversion of fresh or brackish, into salt, 
water, by simple encroachment, will kill them, as effectually as if it happened by subsidence. 

Bird Key is a long, narrow island, which, Capt. Rivers informed me, within his recollection, was 
barely seen at high-water. It is now eight or ten feet above tide, and covered with Dniola, Iva, 
Yucea, and Palmetto. It is, however, wasting away, on the eastern side, and will doubtless soon 
be reduced to its original level. 

Nothing is more common than such changes as these, along the entire coast. 

Of the numerous other examples of submerged trees that I have seen, I shall mention but one 
more, which occurs on Cole's? Island.* Here there are many stumps, of both Pine and Oak, below 
high-water, and a Live-oak tree stands about sixty yards from the high,land, in the middle of an 
oyster bed. 

Fig. 34. 








High-water 



• There is a fort here, built daring the last war, of concrete, which is in a fine state of preservation. It stands upon a mound, 
apinrently of Indian origin, for it is filled with the ezaria of sueh shell-fish as they used for food. On James Island there is a 
Tery remarkable aecnmiilation of shells of this sort It stands upon Dr. Lagan's pknution, and as it is a fiat area, surrounded 
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This would have been a puzzling instance, if the whole process was not presented before one's 
eyes. Fig. 34, which represents a section across Cole's Island, will explain the appearances pre- 
sented at this locality. 1 is the "back beach," or flat behind the sand-hills; 2, sand-hills; 3, bed of 
marsh-mud ; a, a Pine, with tap-root extending into the mud ; 6, Live-oak, undeimined by the waves, 
but yet attached to the bank; c, stumps; d. Live-oak standing on oyster bed. 

This section needs scarcely any explanation. The Pines grow in the sand, down to the water 
line, and but a few inches above it, where the slightest encroachment of the salt water kills them, 
when they break oflf, generally below the stool, leaving the tap-root standing. The Live-oak, on 
the contrary, having no tap-root, is supported by its wide-spreading lateral roots, by which it is 
often retained in an erect position when the sand is washed away; and, on account of its great dura- 
bility, remauis, when there is nothing but the tap-roots of the Pines left. 

Near this place another interesting record of the mutations of land and water is seen. A house 
once stood here, having a well back of it, on the island. The house is gone, bur the curbing of 
the well, which consisted of a cask, still remains on the beach, but below high-water — having sunk 
into the loose sand. Had the coast, in the vicinity of Charleston, sunk at this rate, St Michael's 
Church, instead of being the ornament of the city, would, at this moment, be a geological monu- 
ment, of the greatest interest. 

I have thus presented some of the most striking phenomena which have been supposed to result 
from a gradual subsidence of tlic solid crust of the earth, on the coast of South Carolina. If any 
one will examine the localities that I have indicated, I am persuaded that he will come to the same 
conclusion that I did, namely, that there is not a single instance of submerged stumps that « annot 
be traced to the encroachment of the ocean, without supposing any change in the relative level of 
land and water, on the coast. 

Those writers who have referred them to the latter cause, erred, in not having first studied the 
nature and level of the swamps in which the trees grew whose stumps are found submerged, and 
in not distinguishing tap-roots from true stumps. 

Recent Changes in the Channels op Rivers. • — Absence op Fluviatile Shells in 

Tertiary Deposits. 

There is one other subject connected with recent changes that must be mentioned here ; I mean 
the occurrence of bliifis on the right banks or western sides of the rivers, in the lower part of the 
State. I have heard the same remark made in relation to the rivers of Viiginia and Noith Caro- 
lina, but I cannot speak of these from observation. At all events it is so obvious in South Carolina, 
on all the rivers, as was first pointed out by Mr. Ruffin, that it could not escape observation. I 
have already shown how the low land, opposite to the bluiTs, is formed ; and it only remains now 
to show what cause has produced this tendency of the rivers towards the West. 

The question is often asked, were there no rivers on the Atlantic slope, dnring the Tertiary 
period? and if so, why have we no fresh water fossil shells in the deposits of that period? 

by a circular bank of shells, it furhishrs a conveiiient site for a dwelling. !t appeals as if the shells were thrown around the huts, in 
the centre, inhabited by the Indians It is remarkable tliat the shells are disposed in layers: a layer of coiiehs, next one oi ciuaii, 
and then one ot' oysters— as if eaien •• they were in season. 
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That rivers did exist is proved by the presence of estuary shells. I found, in the Miocene of 
Virginia, shells of the genus Cyrena and Paludina; the genus Qnathodimh^A been long known 
as a common Tertiary form. And if the inclination of the Tertiary plane bore any analogy to that 
which it has at present, it should not excite surprise that there are so few fresh water shells found. 

The rivers of South Carolina abound in fluviatile shells, above the line of brackish water, and 
yet, after the closest examination, I was unable to find a single fragment of such shells at the 
mouths of the rivers in the deposits now forming; nor are there any found in the P. Pliocene beds. 

The reason is this : there is a space of several miles between the line of brackish water and that 
where marine shells can live ; in this interval, therefore, neither marine nor fluviatile molluscous 
animals can exist; and as jthe rivers flow so slowly over their beds, the water has not suflicient 
transporting power to bring down even a fragment of a shell. Under these circumstances it is 
impossible that any mixture of fluviatile and marine shells can take place/ 

That the rivers had scooped out their channels in the Cretaceous and Eocene beds of the State, 
before the P. Pliocene was converted into dry land, cannot be doubted, for but a few miles in extent 
of the coast was below water, and the rest must have been drained, to say nothing of the estuary 
shells found in the P. Pliocene beds, at the mouths of the present rivers. 

I have shown that the coast was elevated, since it was inhabited by the present Fauna, to the 
height of at least five feet. Now it is scarcely probable that this last uplifting force should have 
coincided so completely with that which had previously converted the Tertiary into dry land, as 
not to alter the course of the rivers. A slightly greater elevation of the north-eastern corner of the 
Tertiary plane would give the rivers the tendency they have at present, to encroach upon their 
right banks ; and should a corresponding elevation of the north-western comer take place at any 
future period, they would gradually return to their former beds. 

Recent Shells of the Coast of South Carolina.! 

The following recent shells were picked up on the beach, along the coast, and will serve for com- 
parison with the fossil species. Some of them, however, were found attached to sponges and other 
floating substances, and may not strictly belong to the inhabitants of the coast; others are only 
found in fragments, thrown up by storms, and a few probably belong to the P. Pliocene. 
Cemoria altemata, Say, Buccinum obsoletum. Say, 

iSyn.Fissurella " « /Syn. Nassa « " 

Infundibulum depressum, " B. trivitatum, " 

Syn. " centralis. Con. " vibex, " 

Dentalium eboreum? " " acutum, " 

Bulla canaliculata. Say. '^ unicincta '^ 

Syn. Volvaria " " " lunatum, " 

Auricula bidentata, " Terebra dislocatum, " 

• The depoxits now forming will contain land shells, for I saw, in the bay, near the battery, the little Pagwruif or hermit-crab, so 
common there, running about with Bulimus decoUa'uSf of which it had taken possession, 
tin making this collection I was kindly assisted by my friends, F. S. Holmes, Esq. and Dr. Burden. 
51 
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Sfti. Melampus bidentata Say, 
Eulima — ? sp. 
Natica diiplicatai " 

« pusilla, « 

Sigaretus perspectivus '^ 
Pyramidella — ? sp. 
Scalaria clathnis, *' 

" lineata, " 

" multistriata, " 
Littoriua irrorata, " 

Pynila carica, Gmel. 

'* canaliculata, Lin. 

" perversa, Lam. 

" papyracea, Say, 
Ranella candata, " 

Miirex asperrimus, 
Cassis gigas ? 

" sulcosa? Lam. 
Dolium galea, 



Teredo navalis? 

Pholas costata, Lin. 

" truncata, Say, 

" oblongata, " 
" cuneiformis, " 

Solen ensis, Lin. 

" viridis, Say, 

Solecurtus caribseus Lam. 
" fragilis, 

Lutraria canaliculata. Say, 
" iineata, " 

Cuniingia tellinoides. Con. 

Mactra similis. Say, 

« lateralis, " 

" oblongata, " 

Amphidesma orbiculata," 
" equalis, " 

« lepida, « 

Sangiiinolaria fusca, " 
Syn Psanimobia " '< 

S. lusoria, " 

Tellina alternata, Say, 
« polita, « 



S!fn. Cerithium dislocatum. Say, 

Columbella ayara, ^ 

Pleurotoma pusilla? 

Purpura cataracta, 

Marginella spilota? 

'< limatula? Con. 

Oliva literata. Lam. 

" mutica, Say, 

Crepidula plana, ^ 

" aculeata, " 

" fornicata, Lin. 

" convexa, Say, 

Cancellaria reticulata, Lam. 

Fasciollaria distans, " 

" trapezium, " 

« tulrpa, « 

" arantiaca, '' 

Fnsus cinereus. Say, 

Ovnla acicularis. Lam. 

Turritella concava. Say. 



Sazicava distorta, 

Lithodomus caudigera, 

Venus mercenaria, Lin. 

" Mortoni, Con. 

" nolata, Say, 

'^ cancel lata, Lin. 

" elevata, Say, 

Caidium magnum, Born. 

" citrinum. Wood, 

" muricatum, Lin. 

Cardita tridentata, Say. 

Area cielata, Con. 

" transversa. Say 

" incongrua, " 

" pexata, " 

" pondcrosa, " 

Pectunculus — 1 sp. 

Nucula proxima, " 

" acuta, ^ 

" liujauila, " 

Chama arcinella, Linn. 
" ? sp. 

Mytilus castanens, 
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Dentalium politum? 


Sow. 


Sjph Nassa trivitata, 


Say, 


Bulla canaliculata, 


Say, 


Buccinum vibez. 


u 


iS^Yolvariacanaliculata, '^ 


Stfti. Nassa vibex, 


u 


Auricula bidentata, 


a 


Buccinum acutum. 


u 


Syn. Melampus bidentata, '' 


Syn. Nassa acuta, 


tl 


Eulima sp? 




Tedrebra dislocata. 


u 


Natica heros, 


It 


Syn. Cerithium dislocatum, " 


" duplicata, 


u 


Columbella avara, 


tL 


Sigaretus perspectivus, 


u 


Marginella limatula, 


Con. 


Pyramidella suturalis, 


Lea, 


Oliva literata. 


Lara. 


Scalaria clathrus, 


Say, 


" mutica, 


Say, 


" lineata, 


it 


Crepidula plana, 


u 


" multistriata, 


tt 


" aculeata, 


li 


Delphinula sp? 




" fomicata. 


lAn. 


Trochus « 




" convexa, 


Say. 


Littorina irrorata, 


U 


Cancellaria reticulata. Lam. 


Pyrula carica, 


Gmel. 


Fasciolaria trapezium 


tt 

1 


'' canaliculata, 


Lin. 


*' distans. 


f( 


" perversa, 


Lam. 


Fusus cinereus, 


Say, 


Ranella candata, 


. Say, 


Ovula acicularis, 


LanK 


Lamellibranchiata. 




Teredo navalis? 




Pelricolapholadiformis, LanL 


Pholas costata, 


Lin. 


Yenus mercenaria. 


Lin. 


" truncata, 


Say, 


" permagna? 


Con. 


" oblongata, 


U 


" notata, 


Say, 


'' cuneiformis, 


tl 


" cancellata. 


Lin. 


Solen ensis. 


Lin. 


Cardium magnum. 


Bom. 


" viridis, 


Say, 


^ eitrinum,. 




Solecurtus caribsus, 


Lam. 


^ muricatum, 


Lin. 


Lutraria canaliculata. 


Say, 


" Mortoni, 


Con. 


" lineata, 


(C 


Cardita tridentata. 


Say, 


Cumingia tellinoides^ 


Con. 


Area incongrua. 


It 


Mactra similis. 


Say, 


" pexata, 


tt 


« lateralis. 


(( 


" lienosa, 


tl 


Gnathodon cuneatum. 


Sow. 


" ponderosa, 


tt 


Amphidesma asqualis. 


Say, 


" transversa, 


tt 


" 01 biculata, « 


« noaor 


Linn. 


Sanguinolaria fusca. 


a 


Pectunculus, 




£^. Psammobia fusca. 


u 


Nucula limatula,' 


Say, 


Sanginolaria lusoria, 


tt 


" proxima, 


cc 


Syn. Psammobia lusoria. 


tl 


" acuta, 


Con. 


Tellina alternata, 


tt 


Pinna seminuda, 


Lam. 



•Price's Creek, Horry Diatrict 
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Tellina flexuosa, 
« polita, 
« lateralis? 


Say, 

u 
u 


" Bumetti, 


Brod. 


Lucina divaricata, 


Lin. 


" cribraria, 
" crenulata, 
" radians. 


Say, 
Con. 


" trisulcata, 


« 


Astarte lunulata, 


a 


Donax variabilis, 


Say, 


Cytherea gigantea, 
Artemis concentrica, 
Cyrena Carolinensis, 


Lam. 
Bosc. 



Pinna muricata. Lam. 

Avicula Atlantica, " 

Syn. " hinmdo, Say, 

Myu arenaria, Lin. 

Corbula contracta. Say, 

Pandora trilineata. " 

Pecten purpuratus, Lam. 

St/ru " dislocatus. Say, 

Plicatula ramosa ? Lam. 

Lima squamosa, Con. 

Ostrea Virginiana, List. 

Anomia ephippium, Lin. 

Chama sp? 



ECHINODERMA. 

Spatangus atropos, Scutella (millita) 6-phora, 

Echinus granulatus? Say, " ( " ) ampla. 

CiRRIPEDIA. 

Balanus ovularis. Lam. 

POLYPARIA. 

Astrea, Lunulites. 

Several of these are imknown, living, on the coast of South Carolina ; but, in the present state of 
our knowledge of the Fauna of the coast, it would not be safe to conclude that therefore they do 
not exist on it. Lucina Bumetti is Uving on the coast of California ; Area lienosa and htfundir 
bulum depressum are not known recent, and are fossil in the Pliocene ; Strombus pugUis, Car- 
dium serratum and a few others, are natives of the coast of Florida. Of the corals, Astrea is 
found encrusting shells, and Lunulites is very abundant in the sand. 

# Pliocene Fossils.* 



Mammalia. 
Mastodon maximus, Cuv. 



Pisces. 



Carcharodon, 

Lamna, 

Galeocerdo, 



Cervus. 



Hemipristis, 

Saurocephalus, 

CcBlorhynchus. 



* Those in UaUcs are recent also. 

It is proper to remark that Pro£ Agassiz is of opinion that our fossils are identical with Uving species, as we suppose. He pro- 
poses to point out true characteristics sufficient to distinguish them ; and I must confess that I was not a litttle surpiised, when he 
showed me a character in NaUca hem that runs through all the fossil individuals, but is not found in the recent species. This 
opens a wide and inviting field, but in determining the fossils of this list, I was, for want of time, and other reasons, obliged to 
pass it by, and adhere to the methods hitherto followed in identifying species. 
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Brachiopoda. 
Orbicula lugubris, Con. 

Gasteropoda. 



Syn.'' 



Dentalium dentcUis, Lin. 

" politum ? Sow, 

" thallus, Con. 

Cemoria redimicula, Say, 

" altemata, " 

Dispotcea rugosa, Brod. 

^n." costata, Con. 

" corrugataj Brod. 

ramosa, Con. 

multilineata, " 

" dumosa, " 

Infundibulmn depressnm, Say, 

Crepidulafamicdtdj Lin. 

" plana, Say, 

" costata, Mort. 

" aculeata, Bbly, 

Serpula granifera, " 

Petaloconchus sculpturatus, 

[H.C.Lca. 

Natica heros, Say, 

" duplicaia, « 

" canrena, LanL 

" Carolinensis, Con. 

SccUaria clathrus, Say, 
Pyramidella terebellata, 
Eulima, sp? 

Terebra dislocata, Say, 

" unilineata. Con. 

" Carolinensis, " 
Solarium granulatum? Lam. 

Trochus philantropus. Say ? 

" sp? 

« sp? 

« sp? 

LUtorina irrorata, Say, 

Turritella alticosta, Sa]^ 

" variabilis. Con. 

« sphaerula, T. 

« sp? 

Pleurotoma limatula, Con. 



Cancellaria reticulata, Lam. 

" sp? 

Voluta mutabilis. Con. 

" • JiinonuB, Chemn. 

Fasciolaria distans, Lam. 

" sp. 

Fusus quadricostatus, Say, 

" cinereus, " 

" undans, T. 

« sp? 

Pyrvla carica, GmeL 

" canaliculata, Lin. 

" perversa^ Lam. 

" spira^Oj " 
Syn. Pulgur pyruloides, Say, 

Pynda Coronatus, Con. 

" papt/racea. Say, 

Randla caudata. " 
Purpura sp ? 

Cassis Hodgii, Con. 

Buccinum porcinum, Say, 

"^ multirugatum. Con. 

" vibex, Say, 

" trivitaium, " 

" obsoletum, " 

" lunatum, " 

Columbella avara, " 

" sp? 

Marginella limatula. Con. 

" sp? 

Oliva literata, Lam. 

" mutica, Say, 

Conns Marylandicus, Con. 

" adversarins, " 

" diluvianns. Green. 

BvUa canalundata, Say, 

CjrprsBa Carolinensis, Con. 

" pediculus, Lin. 

Mitra Carolinensis, Con. 
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Pholcts costata, 


Lin. 


Area centinaria. 


Say, 


" oblongata^ 


Say, 


u 


sequicostata. 


Con. 


« turgida, 


(( 


u 


improcera, 


a 


iSolecurtus caribtBuSf 


Lam. 


Nucula lim^ula, 


Say, 


Solen ensis, 


Tiin. 


u 


proximo, 


It 


Pholodomia abrupta, 


Con. 


Chama corticosa, 


Con. 


PanopoBa reflexa, 


Say, 


(( 


congregata, 


u 


Periploma sp? 




ii 


arcinella, 


Lin. 


Myalina subovata, 


Con. 


Mytilus incrassatus, 


Con. 


Mactra similisj 


Say, 


Modiola Ducatelli, 


ii 


" lateralis^ 


u 


Sanguinolaria lusorux 


!,Say, 


" tenuis, 


T. 


Lucina cribraria, 


U 


«* congesta, 


Con. 


a 


Floridana, 


Con. 


CunUngia tellinoides^ 


u 


n 


divaricata. 


Lin. 


Crassatella undulata, 


Say, 


u 


contracta, 


Say, 


Onathodon cuneatum, 


Sow. 


u 


crenulata, 


Con. 


Corbula contracta, 


Say, 


u 


trisvlcata, 


« 


" inequale, 


(( 


u 


radians. 


« 


Amphidesma c€urinata, 


Con. 


u 


Jam^iicensis, 


Lam. 


^ subovata, 


1 


Donax variabilis, 


Say, 


" nuculoides, " 


Loripes Americana, 


Con. 


'< (Bqualis, 


Say, 


Astarte undulata, 


Say, 


« orbiculata, " 


a 


concentrica, 


Con. 


" equata, 


Con. 


(( 


abreviata. 


<( 


" constrictj 


», " 


a 


radians, 


u 


Lutraria cancUiculata, Say, 


u 


lunulata, 


iC 


" lineata, 


U 


Cyrena densata? 


u 


Pandora trilineata, 


U 


a 


Carolinensis, 


Bosc. 


Petricola pholadiformisj Lam. 


Cyth 


lerea reposta, 


Con. 


Tdlina altemcUa^ 


Say, 


u 


Sayana, 


u 


" polita, 


U 


iS^" 


canvexa, 


Say, 


^ flexuosa, 


U 


a 


metastriata, 


Con. 


" biplicata, 


Con. 


a 


subnasuta. 


({ 


Cardium magnum, 


Bom. 


Artemis ctceiabulum, 


u 


" muricatum. 


Iiin. 


Venus tridacnoides, 


Lam. 


^ laqueatum, 


Con. 


Syn.'' 


difformis. 


Say, 


" multilineatumj " 


u 


Rileyi, 


Con. 


Cardita granulata. 


Say, 


a 


Mortani ? 


it 


^ tridentata, 


u 


u 


mercenaria, 


Lin. 


Carditamera arata, 


- Con. 


u 


cancellata 


u 


" arinata, 


a 


u 


cribraria, 


Con. 


Pectunculus suboratus, Say, 


u 


latilirata. 


u 


" parilis, 


Con. 


u 


alveata, 


it 
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Pectunciilus 6-rugatus, Con. 

" passus, " 

" lentiformis, " 

" aratus, " 

sp? 
Area propatula, 

" scalaris, 

" lienosa, 

" incile, 

" ijicongrua, 

" pexata, 

" CGDlata, 



a 
u 

Say, 

U 

u 

Con. 



Pecten eboreus, 
Syn. " Holbrooki, 
" Mortoni, 
" hemicyclicus, 
" concentricus, 

Spondylus sp? 

Plicatula marginata, 

Ostrea disparilis, 
" sculpturata, 
" Virginiana, 



Con. 
Rav. 



Say, 

Con. 
(( 

(( 
Gmel. 



Atwmia ephipptum^ Lin. 



u 



ECHINODERMA. 

Scutella Carolinensis, Rav. 
5-phora, 
macrophora,* " 

CiRRIPEDIA. 

Balanus proteus, Con. 
" ovularis, Lam. 

POLYPARIA. 

Astrea Marylandica, Con. Cellipora informata, Lons. 

Si/n. " hirtolamellata, Lons. " umbilicata, " 

Lunulites denticulata, Con. 

Eocene Fossils.! 

Mammalia. 
Equus, Manatus, 

Tapir, Zeuglodon.t 

PalsBotheria, 

Reptilia. 
Chelonia, Saurian teeth. 



Pisces. 



Pristis, 
Ptychodus, 



Hemipristis, 
Glyphis, 



♦ I have, from Califomia, a Scutella^ closely resembling this. 

t Since tliis was written, Mr. Hobnes informs me that remains of Megatherium, DiruOherium, MososawntSt DelphimLi, BdUgna, 
and XipkiaSf were recognized, by Prof. Agassiz, among the Ashley fossils. 

X For a description of this animal, see memoir by Dr. R. W. Gibbes, in Jour. Ac. Nat Sci. 

I have not given the synonymes, abready amounting to eight or ten, to which the scanty remains hitherto found, have given rise. 
The Berlin Naturalists, I believe, claim to impose names, to the exclusion of all the others.— Sill. Jour. 
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Myliobates, 


Otodus, 




Carcharodon, 


Oxyrhina, 




Corax, 




Lamna, 




Galeocerdo, 


Coelorynchus, 




Diodon, 




Pycnodus. 






Cephalopoda. 




Rhyncolites. 


} 


Nautilus Alabamiensis 


, Mor, 






" auriculata, 


T. 




Pteropoda. 




Terebratula Harlani, 






u 


lachryma, 


Mor. 




ti 


Wilmingtonensis, Lyell & Sow. 




a 


abnormis, 


T. 




(( 


striata, 


(( 






Gasteropoda. 




Fissurella tenebrosa, 


Con. 


Fusus thoracicus. 


Con. 


Infundibulum trochiforme, Lam. 


" limulus, 


(( 


Crepidula Ijnrata, 


Con. 


'^ papillatus, 


u 


" IfiBVis, 


T. 


" pulcher, 


Lea, 


<< dumosay 


Con. 


'' decussatus, 


t( 


Dentaliiim arciformis, 


It 


" robustus, 


T. 


Auricula gibba, 


T. 


'' crenulatus, 


U 


Natica striata, 


Lea, 


" spinosus, 


a 


« SBtites, 


Con. 


" minor, 


Lea, 


" limula, 


u 


Triton p3rramidatum. 


u 


Sigaretus bilix, 


a 


Monoceros armigeros, 


Con. 


Actaeon pomilius, 


u 


<' fusiformis, 


Lea, 


Scalaria venusta, 


Lea, 


" vetustus, 


Con. 


" amplicosta, 


T. 


Melongena alveata, 


u 


« sp? 




Pyrula cancellata, 


Lea, 


Trochus giganteus, 


U 


" elegantissima, 


(C 


« sp? 




" ponderosa, 


T. 


'' aculeus, 


il 


" sp? 




Meleagris, antiquatus, 


Con. 


Buccinum lineatum, 


(( 


Turritella carinata, 


H. C. Lea, 


'^ spissus, 


iC 


" Mortoni, 


Con. 


Cyprsea lapidosa, 


Con. 


'< humorosa, 


u 


" semen, 


T. 


" gracilis, 


Lea, 


" hemispherica. 


f 


Cerithium striatum. 


« 


Terebra costata. 


Lea, 


" cancellatum, 


T. 


" venusta 


ti 


Pleurotoma depygis, ~ 


Con. 


Yoluta Sayana, 


Con. 


« monilifera, 


Lea, 


" sp? 
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Pleurotoma subulata, 


T. 


Conus sauridens, 


Con. 


Cancellaria alveata, 


Con. 


« gyratus, 


Mor. 


" sp? 




'^ obtusus, 


T. 


Oliva gracilis, 


Lea, 








Lamellibranchiata. 




Teredo sp? 




Venus crassus^ 


T. 


Pholas Poperiana, 


T. 


" proximus, 


u 


Mactra praetenuis, 


Con. 


Astarte? erosus. 


u 


Lutraria lapidosa, 


u 


Area rhomboidella. 


Lea, 


Crassatella alaBformis, 


a 


" obliqua, 


T. 


" protexta, 


({ 


Nucula bella. 


Con. 


Pholadomya Marylandica? " 


« sp? 




Solen sp? 




Pectunculus stamineus, *^ 


Corbula nasuta, 


a 


Lithodomus politus, 


T. 


" oniseus, 


<c 


Mytilus sp? 




Tellina papyria, 


u 


Plagiostoma gregale, 


Mor. 


" Ravenelli, 


u 


Avicula sp? 




Lucina pandata, 


ti 


Panopaea elongata, 


Con. 


" symmetrica, 


iL 


Pecten membranosus, 


Mor. 


« sp? 




" calvatus. 


u 


Cytherea sequorea, 


u 


" perplanus, 


a 


" McCordia, 


T. 


Lima concentrica, 


T. 


" ovata, 


Bx)g. 


Ostrea sellaeformis, 


Con. 


Cardium NicoUeti, 


Con. 


'^ Georgiana, 


u 


" sp? 




" compressarostara, Say, 


Cardita planicosta, 


Lam. 


" camera. 


T. 


" alticosta, 


Con. 


" malleoides, 


Rav, 


" Blandingi, 


IC 


" panda, 


Mor. 


" bilineata, 


T. 


Anomia jugosa, 


Con. 


" turgida, 


a 


Perna silicea, 


T. 


" dubia, 


u 


Gryphaa mutabilis. 





Crustacea. 
Carapace and other parts of several species undetermined. 

CiRRIPEDIA. 

Balanus humilis, Con. Balanus peregrinus, Mort. 

" calceolus, HoIhl " digitus, Holm. 



Ocellaria ramosa, 
Flabellum cuneiforme, 
Endopacbys Macloiii, 
Cladora recrescens, 



POLYPARIA. 

Lons. Farcimea, 

" Vincularia, 

Lea, Hippothoa tuberculum, Lons. 

Lons. Eschara petioluB, ^ 
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Tubulifera proboscidea, Lons. 
Idmonea maxillaris, " 

" commiscens, " 

" ? 
Lichenopora,. 


Escara inciimbens, Lons. 
« linea, « 
" viminea, " 

Lunulites distans, '< 
" contigua, " 


Plant^e.*- 
' Silicified wood, 
Lignite, 


-EXOGENS. 

duercus, (the leaves,) 
Fagus, « 
Salix, " 



Recapitulation. 

The results of the investigations in the Tertiary formations may be thus briefly presented. 

1. That they are situated in a vast depression in the Cretaceous rocks, which, however, are only 
visible on the East and North-east. 

2. That the Eocene consists of three well defined groups : 1. The Buhr-stone formation, com- 
posed of thick beds of sand, gravel, grit, clay, and buhr-stone, amounting to at least 400 feet in 
thickness — and underlying the calcareous beds. Its upper portions are characterised by beds abound- 
ing in silicified shells, for the most part identical with the Claiborne fossils. As these are littoral shells 
they probably occupied the coast while the Santee beds were forming, in deep water. The materials 
of which this formation is composed are the ruins of the granitic and metamorphic rocks of the upper 
Districts, which may often be traced to their origin. 2. The Santee beds, consisting of thick beds 
of white limestone, marl, and green sand. These are best seen on the Santee, where, interstrati- 
fied with the green sand, they dip gently towards the South. The coralline marl of Eutaw is found 
near the upper edge of these beds. 3. The Ashley and Cooper beds, which are the newest 
Eocene beds of the State. The marl of these is characterised by its dark grey color and granular 
texture, while the remains of fishes and mammalia give its fossil remains a peculiar character, and 
leave no doubt of the position assigned it, at the top of the Eocene series. These, together with 
the Santee beds, must amount, at least, to a thickness of six or seven hundred feet. 

3. That although these strata contain, throughout, characteristic Eocene fossils, yet they also 
enclose some Cretaceous forms. 

4. That the Middle Tertiary of the State, composed of beds of sand and marl, highly fossillif- 
erous, is scattered, like similar beds in other places, over the Eocene and Cretaceous formations, in 
isolated patches. That the proportion of recent species increases towards the South ; and that the 
extinction of species seems to proceed in that direction, as is proved by the fact that the recent 
forms, which are also fossil, belong to a more southern Fauna — there being but one or two excep- 
tions. 

^CtirpolUes haye recently been found by Mr. Holmes, in connection with UgiUle, on the Ashley. A rounded fragment of coal 
was brought by the augur, in boring into this bed, at the well in Charleston. This should excite no surprise. Coal exists in the 
red sandstone of North Carolina, and as one extremity of this extends into this State, it may haye contained a bed of coal, which 
has been removed by denudation and fragments brought down into the Eocene sea. 
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6. That in South Carolina the proportion of recent species in this formation amounts to 40 per 
cent. I have, therefore, referrdi it to the older Pliocene. 

6. That the P. Pliocene is confined to a belt along the coast, of about eight or nine miles in 
breadth. The fossils are nearly all referable to living species, now inhabiting the coast : a few, 
however, belong to the Fauna of Florida and the West Indies. An elevation of the coast has 
taken place since the deposition of these beds, which, it is probable, has given the rivers of the 
Atlantic slope a western tendency. 

7. That the submerged stumps of trees, found below the level of high-tide, along the coast, are 
not the result of subsidence, properly so called, but must be referred to the encroachment of the 
sea upon the land, and to the peculiar character of the deposits in which they grew. 

8. That the almost entire absence of fluviatile shells in the recent and Tertiary deposits is 
mainly due to two facts : 1. That there is a considerable space between the line of brackish and 
salt water, where neither fluviatile nor marine forms can exist. 2. That the streams have not 
transporting power sufficient to bring down fresh water shells. So long as these circiunstances 
exist, there can be no mixture of fluviatile and marine shells. 



CHAPTER VII. 



PRACTICAL, OR ECONOMICAL, GEOLOGY. 

OenertU views of sMs.-^Classification of soils. — Physical properties of soils. — Composition of 
soils. — Composition ofcultivcUed plants. — Manures. — Mineral manures. — Calcareous manures. 
— Marls of the State. — Effects of calcareous manures. — Rotation of crops. — Draining. — Soils 
of the State. — Lime buminff. — Metallurgy. — Manufacture of iron. — Extraction of gold from 
its ores. — Materials used in the arts. 

Were it necessary to offer any proof of the fact that all soils derive their mineral constituents 
from the disintegration and decomposition of rocks, it might readily be found in almost every Dis- 
trict in the State, beyond the northern boundary of the Tertiary formation ; for almost every where 
the process may be traced from the subjacent solid rock to the soil upon the siuface. There is 
scarcely a subject of more common observation and remark than the sudden changes that take 
place in the appearance and character of soils ; and although it often escapes the notice of obser- 
vers, they are intimately connected with corresponding geological changes in the underljring rocks. 

The principal roads traverse the State from North to South, and thus pass over the upturned 
edges of the rocks. Changes and alternations of soils are, therefore, frequent, and often striking, 
in that direction. No one can avoid observing the contrast between the cold, grey soils of the clay 



214 GEOLOGICAL SURVEY 

crop of corn, growing on Aie sides of a hill covered with the crumbling ruins of the rocks that had 
fallen from the top ; the soil seemed to be composed of pulverised granite. 

I believe that the comparative excellence of the soils derived from the granitic and metamorphic 
rocks of the State, is mainly due to the fact, that while the disintegration of the rocks proceeds 
rapidly and to an extraordinary depth, the decomposition of thdr mineral constituents advances but 
slowly, so that when, through injudicious culture or other cause, the soil is washed away by the 
rains, instead of a bare and hard rock, there is left a subsoil composed of its crumblmg constituents, 
wanting but the addition of vegetable or other organic matter to form again a productive soil. 

Although I have taken granite as an illustration of the connexion between rocks and soils, what 
has been said of it will hold true of the other rocks, which are, for the most p§irt, made up of the 
same minerals, in various proportions and combinations, and, of course, affecting the soils derived 
from them to the same extent. When quartz abounds in the rocks, the soil will be light and sandy, 
but when felspar and mica predominate, the soil will be stiff and clayey. Where mica prevails the 
soil is generally red, on account of the large quantity of iron in that mineral. The terms, red and 
grey, applied to granitic soils in the State, only indicate the proportion of iron present, and are no 
further useful as the basis of classification. 

Having said thus much on the origin of soils, we may proceed to the further consideration of 
their composition and mode of action. 

A soil answers a triple purpose in relation to plants. I. It serves as a support or foundation in 
which they may extend their roots. 

2. It furnishes a supply of inorganic elements for their food. 

3. It serves as a reservoir for water, and for organic matter which is taken up, in a state of sohi- 
tion, together with inorganic substances, by the plants. 

In the greater number of soils, the inorganic matter or mineral constituents greatly predominate, 
constituting, generally, 95 per cent, of the entire mass. A soil, however, to be at all productive, 
must not fall below I per cent, of organic matter, and in our swamps it often amounts to 60 
per cent. 

Oats and Rye will grow on land containing 1 per cent, of organic matter; Barley requires not 
less than 3 per cent; and Wheat will not flourish in a soil containing less than from 4 to 8 per cent. 

In all soils the predominant inorganic constituents are Silica, Alumina and Lime, SiUca is well 
known in the common form of sand ; alumina is the basis of clay ; and lime is too common a sub- 
stance to need description. 

Silica exists in the soil, in part, in an uncombined state as sand, which maybe separated by simple 
washing, and combined with alumina as a silicate. As one or the other of these predominates, the 
soil is denominated sandy, argillaceous or calcareous, A soil may be denominated calcareous when 
it contains 20 per cent, of lime. 

A good classification of soils, though highly desirable, obviously presents many dijfficulties. 
Taking the two leading ingredients, silica and alumina, as the extremes of the scale, a very simple 
classification may be fonned.* 

1. Pure clay, composed of 60 parts silica and 40 alumina, in chemical combinationt — no siliceous 
sand. 

* Jqfinson. 

t Such a clay is a silicate of alumina, and not a mixture. 
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2. Strongest clay soil, consisting of clay mixed with 16 to 30 per cent of sand. 

3. Clay loam, containing from 16 to 30 per cent, of sand. 

4. Loamy soil, has from 30 to 60 per cent of sand. 
6. Sandy loam, from 60 to 50 per cent, of sand. 

6. Sandy soil, contains only abppt 10 per cent of clay. 

To determine the place that a soil should occupy in this classification, all that is necessary is to 
separate, by washing, the fine particles from a dried and weighed portion, allowing the sand to 
subside, and weighing it after being carefully dried. 

Thaer and Schwertz arranged another scale, founded upon the products of the difierent soils, and 
having, like the jwreceding, sand and clay at the zero points. The soils meet in the centre of the 
scale, in one which will produce all kinds of grain. 

The scale is arranged in the following manner : 

0. Moving sands, ♦ 0. Stiff clay, 

1. Rye land, L Wheat land, 

2. Rye and buckwheat land, 2. Wheat and oat land, 

3. Rye, buckwheat, and oat land, 3. Wheat, oat, and barley land, 

4. Rye, oat, and small barley land, 4. Wlieat and large barley land, 

6. Wheat, rye, barley, and oat land. 
The species of soil adapted to these crops are — 

1. Light dry sand, 1. Cold, stiff clay, 

2. Moist, very slightly argillaceous land, 2. A lighter moist clay, 

3. Argillaceous sand, 3. A warm dry clay, 

4. Sandy clay. 4. Rich clay. 

5. Clay. 

These examples will, perhaps, be sufficient to give a clear view of what is meant by the classifi- 
cation of soils. 

Besides the mineral and other constituents of soils, there are certain physical properties that must 
be taken into consideration, as conditions of fertility, scarcely less important than the chemical com- 
position of the soil. 

They are — the specific gravity of the soil; power of imbibing moisture ; tenacity, or resistance 
presented to the plough ; disposition to become dry ; shrinking and drying ; hygrometri'c property 
of soils ; absorption of oxygen by the soil ; capacity of soils for heat ; and the degrees in which 
soils become heated in the sun. 

For the ingenious investigation of these properties we are indebted to Schubler. The following 
tables are drawn up from Bousingault's account of his experiments. 

Specific gravity. — It appears that silicious and calcareous sandy soils are the heaviest, and 
clayey soils the least in density; that htunus, or mould, is lighter than clay; and that, conse- 
quently, a compound soil will be of greater or less density, as either of these prevails. 

Power of imbibing moisture, — This is a highly important property of a soil, particularly in rela- 
tion to climate. Every thing else being equal, in a warm, dry climate, a soil possessing this prop- 
erty in a high degree, will exhibit a decided superiority. This property is estimated comparatively, 
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by first drying a weighed portion of the soil, until it ceases to lose weight; it is then completely 
saturated with water, placed upon a piece of bibulous paper, and when the water ceases to drop 
from it, the whole is weighed. The increase of weight is due, of course, to the water imbibed. 
In this manner the following results were obtained. 

Kinds of eartJi. WaUf absorhed by 1 00 

parts of the Qarth. 

SiliciouB sand 25^ 

Gypsum, . 27 

Calcareous sand 29 

Sandy clay - — 40 

Strong clay .50 

Sandy clay ---70 

Fine calcareous earth 85 

Humus 190 

Garden earth ^ , • 89 

Arable soil 52 

It appears from these experiments that sands have least imbibing power, and that calcareous 
soils stand higher than clays, while those earths that contain much vegetable matter in the state of 
humus, rank highest. In comparing the power of calcareous earth, with that of calcareous sand, 
we see how soils are affected, in this respect, by the state of subdivision of the ingredients — show- 
ing the necessity of attending to the physical, as well as chemical, properties of soils. 

Tenacity and Pliability of Soils. — The terms stiff, and light, applied to soils, indicate different 
degrees of tenacity or pliability; and the resistance presented to the plough by the soil iis the mea- 
sure of this property. This resistance is made up of two forces — the tenacity or cohesion of the 
soil, and its adhesion to the plough. The following table exhibits the comparative tenacity alone. 

Kinds of earth. Tenacity. 

Silicious sand , • 

Calcareous sand 

Fine calcareous earth 5.0 

Humus 8-7 

Sandy clay 57.3 

Stiff clayey soil 68.8 

Strong clay 83.3 

Pure clay .- 100.0 

Garden earth 7.6 

There appears to be no direct relation between the power of a soil to imbibe moisture, and its 
tenacity ; for calcareous earths, which imbibe more water than clays, are far less tenacious ; and 
water makes sandy soils stiffer. 

The power of frost to reduce the tenacity of soils is well known. This is due to the expansion 
of the water in freezing, which separates the particles of the soil; and hence the advantage of Fall 
ploughing. The tenacity of a soil, which was 68, fell to 45, after the action of frost. 

Disposition to become dry, or power of retaining moisture. — The rapidity with which a soil 
throws off moisture, by evaporation, has an important bearing on its fertility, as well as (he ease 
with which it may be worked. The terms cold, and warm, soils, have, in general, reference to this 
property, which is next in importance to the power of imbibing moisture. 
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The comparative relative power of the following soils, was ascertained by placing on a small 
metallic plate, having a narrow rim, a quantity of the soil saturated with moisture. This was sus- 
pended to the arm of a balance, and its weight noted. It was kept at a temperature of 66° Fahr. 
for four hours : the loss of weight, at the end of that time, indicated the water that escaped by 
evaporation. The following are the results. 

Kinds of earth. 1 00 parts of the water in, 

lost in 4 hours, at 66° Fahr, 

Silicious sand 88.4 

Calcareous sand 75.9 

Gypsum --71.7 

Sandy clay 52.0 

Stifllsh clay 45.7 

Stiff clay 34.9 • 

Pure clay .- 31.9 

Calcareous soil 28.0 

Humus _ 20.5 

Garden soil 24.3 

The sands, as might be expected, are least retentive, whilst the calcareous soil stands next to a 
garden soil, or loam, in its capacity for retaining moisture ; and this explains one of the eflfects of 
calcareous manures on light or sandy soils. 

Shrinking of soils. — The cracking of soils, during the process of drying, is a common occur- 
rence. Schubler has measured this contraction or shrinking of soils by measuring prisms, in a 
moist state, and again, after drying in the shade. 

100 parts, ctibe, 
Kinds of earth. contracted to. 

Carbonate of lime, in powder 95.0 

Sandy clay 94.0 

Stiffishclay _ .91.1 

Stiff clay 88.6 

Pure clay 81.7 

Humus 84.6 

Gurden earth 85.1 

Ht/grometric property of soils. — The property of absorbing moisture from the atmosphere 
is independent of the retentive power of soils, and is intimately connected with their porosity, and 
with certain salts which they may contain. Schubler's experiments show the correctness of 
Davy's opinion, that the hygrometric property of a soil was indicative of its fertility. This prop- 
erty was determined by exposing known weights of the dry soils in an atmosphere saturated with 
moisture, and at a temperatiure of 60° to 65° Fahr. 

77,16 grs. (fsoil, spread 

over a surface (fiil.4S 

Kind of earth. sq. inches, absorbed in 

12 hours, 

Silicious sand 

' ^ Calcareous sand .154 

*^ Gypsum 0.077 

55 
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Light clay 1.617 

Stiffish clay _ 1.925 

Strong clay _ 2.310 

Pure clay .2.849 

Calcareous soil in fine powder 2.002 

Humus 6.160 

Garden earth 1 2.695 « 

This table was continued farther, and showed that after the soils had absorbed a certain amonnt 
of moisture, their absorbent power decreased. It appears also that clays are hygrometric in pro- 
portion to the absence of sand ; and that humus exceeds all the rest in this respect. 

Absorption of oxygen. — We owe to the illustrious Humboldt a knowledge of the fact that argil- 
laceous soils, and certain slaty rocks, absorb oxygen. Before the year 1793 he had observed, in 
the mines of Saltz^urg, that the galleries excavated in the rock absorbed that gas from the atmos- 
phere, so as to render it unfit for respiration, and incapable of supporting combustion. He also 
observed that the earth taken from the mines, only became fertile after long exposure to the atmos- 
phere. He deduced from this the fact^ so often confirmed since, that oxidation is absolutely neces- 
sary to the fertility of the soil. Bousingault attributes this absorption to the iron that exists in the 
soil, in the lowest state of oxidation, and which is converted into the peroxide, by the additional 
dose of oxygen. This explains the injury often done to the arable soil by turning up the sub-soil ; 
for the protoxide, or lowest combination of oxygen with iron, is injurious to plants, and it requires 
exposure to atmospheric agencies to convert it into the peroxide, which is not hurtful. Increasing 
the depth of the soil by deep ploughing should, therefore, be practiced with caution, and that por- 
tion^^of the subsoil brought up should not be mixed with the arable soil, till it has been exposed for 
some time to the atmosphere. 

Schubler confirms the observations of Humboldt. Sands, he finds, absorb but little oxygen, but 
it is absorbed very decidedly by clays, loams, and largely by humus. He also corroborates the 
statements of Humboldt and M. De Saussure, in relation to the conversion of a portion of the 
oxygen absorbed by humus, into carbonic acid. He supposes that oxygen is condensed in the 
pores of the soil, and another portion converts the protoxide of iron into the peroxide. 

Capacity for heat. — This property depends inversely upon the conducting power of the soil. 
It was determined by heating, in a vessel of known capacity, a quantity of the substance under 
experiment, to 144° Fahr. and the time noted that it required to fall to 70° Fahr. the temperature 
of the surrounding air remaining the same. The following are the comparative results. 

Kind ofea/rth. Pouter of retaining heat. 

Calcareous sand -, 100.0 

Silicious sand 95.0 

Gypsum - 73.2 

Sandy clay 76.9 

Stiffish clay 71.1 

Stiff clay. 6a4 

Pure clay 66.7 

Calcareous soil 61.8 

Humus __ 49.0 

Garden earth 64.8 



•"^ 
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Sands are known as bad conductors of heat, and hQ^ce the high temperature they attain. The 
temperature of the earths decrease in proportion to the absence of sand. 

Capacity to become heated^ when exposed to the sun's rays. — It is a fact, long since established, 
that substances acquire different degrees of temperature, when exposed, under the same circum- 
stances, to the sun's rays. The terms warm and cold, applied to soil, have, generally, reference to 
color and moisture, and not without reason, for these affect, very materially, the degree of tempera- 
ture acquired by the soil. The state of the surface, the composition, and the manner in which the 
soil lies, as aflfecting the angle of incidence of the sun's rays, are also modifying circumstances. 

The results of the experiments are as follows. 

Kinds of earth. Higliest temperature. 

Sails moist. Soils dry. 

Silicioufl sand, yellowish gray 37.25 44.75 

Calcareous sand, whitish gray 37.38- 44.50 

Gypsum, whitish gray -.36.25 43.62 

Poor clay, yellowish 36.75 44.12 

Stiff clay 37.25 44.50 

Argillaceous earth, yellowish gray- -. 37.38 44.62 

Calcareous earth, white 35.63 43.00 

Humus, bhickish gray 39.75 47.37 

Garden earth, blackish gray 37.50 45.25 

Besides the physical properties thus presented, there are other modifying circumstances that 
greatly affect the fertility of arable land. Among these are the depth and texture of the soil. It 
is not difficult to distinguish, in a newly ploughed furrow, the depth of the superficial layer, or soil 
proper: it varies from a few inches to twelve or thirteen, and, in extraordinary cases, such as 
swamps, river bottoms, and where the native forests have deposited the growth of ages on planes, 
almost level, such as the prairies of the West, it amounts to many feet 

Depth of soil is always of great importance, for it allows the roots of plants to penetrate and draw 
nutriment from below ; besides, by working deeper, we may ameliorate the surface. Deep soils 
suffer less from excess or deficiency of moisture. The rain, when it falls, is absorbed by the soil, 
and retained, as in a reservoir. 

Climate also exerts a marked influence on soils, as well as on plants^ A thin, sandy soil, that is 
productive in a moist climate, may be almost barren in a drier one ; hence the necessity of a know- 
ledge of the meteorological character of a country, in order to arrive at a correct knowledge of the 
value of its arable land. I apprehend that serious mistakes are often the result of ignorance on 
this subject, when comparing the practice of agriculturists, where there is much difference of cli- 
mate. In general terms, a stiff soil is better adapted to a dry climate, and a light soil, to one that is 
moist. 

In some countries deficiencies of mpisture are compensated by skilful irrigation — a practice that is 
totally neglected with us, excepting on the rice plantations, where it is pursued most successfully. 

Before proceeding to the consideration of those means of improving soils indicated by geology, 
it will be proper to examine more closely the conditions of fertiUty, dependent on chemical compo- 
sition. 

The question is often asked, what are the constituents of a really fertile soil, and in what 
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proportion should they be present? This perhaps will be best answered by presenting trustwor- 
thy analyses of soils that are proved, by their productiveness, to be fertile. 

The first is the analysis, by M. Payen, of a soil from the banks of the Volga, considered one of 
the best in the world. 

Organic matter 6.95 

Silica -.71.56 

Alumina . 11.40 

Oxide of iron 5.62 

Lime 0.80 

Magnesia 1.22 

Alkaline chlorides 1.21 

Phosphoric acid a trace. 

Loss 1.24 



100.00 
The following are analyses by Kane,* of soils that produced excellent crops of flax, in Lreland. 

No. 1. No, 2. No. 3. 

Silica and silicious sand 73.72 69.41 64.93 

Oxide of iron 5.51 5.29..-. 5.64 

Alumina _. 6.65.... 5.70.... 8.97 

Phosphate of iron .06 .25 .31 

Carbonate of lime 1.09 .53-..- 1.67 

Magnesia and alkalies, with ^ 

traces of sulphuric and mu- > .32 .25 .45 

riatic acids, } 

Organic matters 4.86 6.67 9.41 

Water 7.57-... 11.48.... 8.73 



99.78 99.58 100.11 

Two soils, from Illinois, gave Prof. Hitchcock the following results. The soils are said to be of 

the very best quality. No. 1 has never been cultivated, and No. 2 has been in cultivation fourteen 

years, without manure. 

No. 1. No. 2. 

Silicates - 73.5 83.0 

Organic matter 21.4 11.2 

Sulphate of lime 1.4 2.1 

Carbonate of lime--- 3.3 2.8 

Phosphate of lime -- 0.4 0.9 

Water 9.5 5.3 

The following is the composition of a fertile soil in Sweden, by Bergman. 

Carbonate of lime 30. 

Gravel--- .30. 

Silicious sand - .26. 

Alumina 14. 

100.0 

«" Industrial Resources of Ireland/' a work to which I take this means of acknowledging numerous obligatiottA 
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Dr. C. T. Jackson gives the following analysis of a soil in the State of Maine, which has pro- 
duced forty-eight bushels of wheat per acre. 

Vegetable matter 17.5 

Silica 54.2 

Alumina 10.6 

Sub phosphate of alumina 3.0 

Peroxide of iron -- 7.0 

Oxide manganese . 1.0 

Carbonate of lime 1.5 

Water 5.0 

99.8 
The following analysis of the soil of a sugar plantation, in Louisiana, is by Prof. Shepard. 

Water 8.00 

Organic matter 7.00 

Silica 79.00 

Alumina 2.50 

Protoxide of iron.. 2.25 

Lime 78 

Magnesia, and loss, 47 

100.00 

These analyses, selected at random, from numerous others, show within what wide limits the 
conditions of fertility may lie. The proportions of the ingredients of soils is not, I apprehend, so im- 
portant, provided that there be no deficiency of any. 

The impulse that agricultural chemistry has recently received from the researches of eminetit 
Chemists, 1 fear, has led many to expect too much from researches on soils. 

Knowing, as every one does now, that the soil must contain all that* is found in the ashes of 
plants — all the inorganic elements, such as lime, potash, soda, iron, magnesia, &c. and that the 
rest, the organic portion, composed of carbon, hydrogen, nitrogen and oxygen, may be derived from the 
atmosphere; and as a soil, to be fertile, must contain the inorganic elements of the plants to be 
raised on it, it would appear that the simple analysis of a soil would solve the problem of its adap- 
tation to the sustenance of any particular plant, supposing that we know the chemical composition 
of such plant. 

Now I have full confidence in the resoiurces of chemical analysis to accomplish all that legiti- 
mately belongs to it, or can reasonably be expected, and all that I say is only intended to prevent 
disappointment and the re-action that is sure to follow. 

Organic matter is well known as a most important ingredient of fertility; yet the mere quantity 
indicates nothing, unless we know the state in which it exists. 

The soils derived from peat-bogs often remain barren for some time after they are reclaimed, by 
draining, although they abound in organic matter. This is also true of the vegetable mud from 
our swamps, which requires exposure to the action of the atmosphere, or mixture with other 
manures, before it possesses any agricultural value. The reason is this: in the instances just men- 
tioned, the vegetable matter is decomposed under water, without access of the oxygen or nitrogen 
of the atmosphere, and the result is, the formation of inert humus, or ulmine, which, in this state, 
is incapable of evolving either carbonic acid or amonia. But when vegetable matter is decomposed. 
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under ordinary circumstances, it gives out carbonic acid, absorbs oxygen and nitrogen, forming a 
new product, to which Hermann has given the name of nitrolin, a substance having nearly the 
same composition as flesh.* 

Nitrolin. Flesh. 

Carbon 57.20 55.20 

Hydrogen 6.32 7.00 

Nitrogen - 12.20 16.80 

Oxygen 24.28 21.80 

100.00 100.80 

It is the production of this highly nitrogenised substance that gives vegetable matter its fertili- 
zing power in the soil. During its decomposition it gives out carbonic and amonia to the soil, and 
is converted into dark colored substances, humine and humic acid. 

It is obvious, then, that the state of nitrogen ization of the organic matter, is far more important 
than its quantity. 

Again, the analysis of a soil is not always an index to its fertility: when a soil is limed the fer- 
tiUzing effects are not the result of the addition of any new ingredients, but are altogether due to 
the new combinations formed by those already existing in the soil, and which must have been 
detected by analysis. The lime, itself, enters but sparingly into the composition of plants. Hence 
fertilizing ingredients may exist in the soil, be indicated by analysis, and yet be entirely inert 

The judicious agriculturist will not rest satisfied with the knowledge that his arable land con- 
tains all the components of fertility, but he will see that they exist under the proper conditions to 
exert their greatest influence on the products of the soil. 

I shall have occasion to show that a soil, from other causes, may be unproductive, at the same 
time that it may contain all the elements of fertility. 

To answer the expectations of agriculturists, analyses of soils must ie multiplied far beyond 
what has yet been done, by having a chemical department attached to every geological survey. 
No one can suppose that 1000 grains of soil can fairly represent that of a whole plantation, how- 
ever carefully selected. Uniformity of soil, over a great extent, is only possible under certain pecu- 
liar circumstances, and, in the upper part of South Carolina, is not to be expected, even in the 
same field. 

There is one department in which chemistry has fully redeemed its pledge to agriculture— the 
analysis of the products of the soil and of manures. Plants analyze soils most accurately, and 
whatever of inorganic matters they contain must be found in the soil. And if we continue to 
abstract these matters, by repeated cropping, and without making any return, sterility must be the 
result. Knowing, then, the composition of each crop, we know what is removed from the soil ; and 
knowing also the composition of the manures within our reach, we know what to apply. This is 
absolute knowledge, and must constitute the basis of every enlightened system of agriculture. We 
must, by proper tillage, take care that as little as possible escapes from the soil, excepting through 
the medium of the crops. 

When, after a succession of crops, and conseqaent abstraction of a large amount of its salts, the 

* Kane's Industrial Resources of Ireland. 
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soil begins to exhibit signs of exhaustion, application is made to the chemist to determine what is 
the matter, or to find out if some little ingredient is not wanting, that may be supplied without any 
trouble or expense. And supposing that this wanting ingredient be discovered, how is it to be pro- 
cured? Lime is almost the only substance that we, in this country, can afford to apply in an iso- 
lated state. The course to be pursused is obvious : we must study the composition of the failing 
crop, and add such manures as we know, by their composition, to contain the greatest number or 
quantity of the elements of the crop, trusting that although not absolutely wanting, the others will 
not be lost. This, and the development, by proper means, of such substances as may already exist 
in the soil, are, I conceive, the only rational remedies. 

We are, fortunately, in possession of a vast amount of information relating to the chemical com- 
position of cultivated plants, and it will be interesting to present here the analyses of some of those 
that constitute our principal crops. 

Analyses of Cultivated Plants. 

The following is the analysis of the cotton plant, from the Santee, made under the direction of 
the Black Oak Agricultural Society, by Prof. Shepard.* 

Cotton Wool, 

Carbonate of potassa, (with possible traces of soda) 44.19 

Phosphate of lime, with traces of magnesia 25.44 

Carbonate of lime 8.87 

Carbonate of magnesia 6.85 

Silica 4.12 

Alumina (probably accidental) 1.40 

Sulphate of potassa ' 2.70 

Chloride of potassium ' 

Chloride of magnesium 

Sulphate of lime 

Phosphate of potassa 

Oxide of lime, in minute traces. J 100.00 

"But since it is obvious that the carbonic acid in the above mentioned salts must have been 

derived during the incineration of the cotton, the following view will more certainly express the 

important mineral ingredients abstracted by the cotton from the soil for every hundred parts of its 

ash. 

Potassa (with possible traces of soda) 31.09 

Lime .-.17.05 

Magnesia 3.26 

Phosphoric acid ^ 12.30 

Sulphuric acid ^ 1.22 

64.92 

* Report to the Black Oak Ag. Soc. 

This society has set a noble example in leading the way in the progress of agricultural science in the State, and has already 
accomplished more than could result from the agricultural dinners aiid speeches of a century. It is the only society within my 
knowledge that keeps a meteorological journal ; and I very respectfuuy suggest to the Secretary to add notes on the yariation of 
the line of brackish water in the riyers, in connection with the amount of rain fallen. The progress of marine and brackish water 
moUusks up the riyers from the coast offers a pretty good index. .Pelricola pkoladiformis and Sanguinclaria fusca are found as high 
as Bee's Ferry, on the Ashley. 



and loss 6.43 



i 
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" For every 10,000 lbs. of cotton wool, then, about 60 lbs. of the above mtotioned ingredients 
are substracted from the soil in the proportion indicated by the numbers appended, omitting frac- 
tions. 

Potassa 31 lbs. 

Lime 17 

Magnesia 3 

Phosphoric acid 12 

Sulphuric acid 1 

Cotton Seed. 

Phosphate of lime, (with traces of magnesia) 61.64 

Phosphate of potassa, (with traces of soda) 31.51 

Sulphate of potassa 2.55 

Silica - - - 1.74 

Carbonate of lime '.41 

Carbonate of magnesia .26 

Chloride of potassium .25 

Carbonate of potassa ^ " 

Sulphate of lime... 

Sulphate of magnesia >► and loss. 1.64 

Alumina and oxides of iron and manganese in 

traces - J 100.00 

"In comparing the above table with that afforded by the cotton wool, a marked dissimilarity pre- 
sents itself. The ash of the cotton seed is fourfold that of the fibre;* while the former has also 
treble the phosphoric acid possessed by the latter, as will more clearly appear, when we present the 
analysis under another form, corresponding with the second table under cotton wool. 

Phosphoric Acid 45.35 

Lime 29.79 

Potassa 19.40 

Sulphuric Acid 1.16 



95.70" 

This analysis shows the great value of cotton seed as a manure, and indicates what the result 
must be where such highly fertilizing ingredients are repeatedly abstracted from the soil, without 
any return. 

Analysis of a Cotton Stalk — By J. Lawrence Smithy M. D. 
^The ashes of a healthy Cotton Stalky six feet high, and an inch in diameter, at the largest part, tcith some 

leaves and empty pods, consists of, in \0(^Q parts — 

Lime 303. 

Potash 243. 

Phosphoric acid - 91. 

Magnesia 58. 

Oxide of iron 4. 

Sulphuric acid 13. 

Chlorine j^ . - . 8. 

Carbonic acid.«4i$Il... 270. 

Sand 5. 

*The cotton wool, in 100 parts of weight, gave 0.9247, whilst cotton seed gave 3.856 of ash for the same weight 
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"The half per cent, of sand arose from what was on external portions of the stalk, and could 
not be readily dusted off. The carbonic acid arises from the combustion of the j)lant, and does 
not previously exist in it. The chlorine, that is but a little over a half per cent, the sulphuric acid^ 
which is but little over one per cent, and the oxide of iron, which is not one half per cent, may be 
considered as ingredients of but little, if of any, importance to the plant. Thereby reducing the 
really important ingredients to phos^phoric acid, potash, lime, and magnesia. This last, however, 
is always to be looked upon, in plants, in the light of lime, and it can be replaced by lime entirely, 
without prejudice to the plant. The analysis which I have made of the cotton wool and seed, as 
well as the analyses made by others, of the sa?ne, show that in these, vilso, phosphoric acid, pot- 
ash, and lime are the important constituents."-^/?e;?or^ to the Black Oak Ag, Soc, 1846. 

As the stalks are generally returned to the soil, their composition will not be taken into the 

account in estimating the amount abstracted from the soil by the cotton plant. 

Analysis of the Fibre of Sea Island Cotton — By. Dr. Ure. 

Carbonate of potash ... 44.8 

Muriate of potash 9.9 

Sulphate of potash 9.3 

Phosphate of lime 9.0 

Carbonate of lime 10.6 

Phosphate of magnesia 8.4 

Peroxide of iron 3.0 

Alumina, a trace, and loss 5.0 

TooTo 
Although there is a considerable difference in the proportions of the ingredients present in the 
two varieties of cotton, as exhibited by these analyses, they both show the presence of all the lead- 
ing and important salts. 

Analysis of Indian Corn, — By Prof Shepard. 
100 parts of the grain left nearly 1 per cent, of ash, composed of — 

Silica 38.45 

Potassa, (with traces of soda) 1 9.51 

Phosphate of lime 17.17 

Phosphate of magnesia -..13.83 

Phosphate of potassa 2.24 

Carbonate of lime 2.50 

Carbonate of magnesia 2.16 

Sulphate of lime .79 

Silioa mechanically present 1.70 

Alumina traces. 

Loss 1.65 

100.00 
" Omitting the silica, which is unimportant, and the carbonic acid, which is a product of the 
analysis, we have, in every 100 p^rts of the ash of Indian com, the following important con- 
stituents. Potassa 20.87 

Phosphoric acid 18.80 

Lime 9.72 

Magnesia . 5.76 

*' 55.15 

So that every 1000 lbs. of com abstracts from the soil 6^ lbs of these most fertilizing ingredients. 
66 



226 GEOLOGICAI. SURVEY 

Analysis (ftlie Sweet Potato. — By Prof. Shepard. 
100 parts of the undried potato gave a little over 1 per cent, of asb, com- 
posed of — 

Carbonate of potassa, (with traces of soda) 60.00 

Phosphate of lime 14.57 

Phosphate of magnesia 5.60 

Carbonate of lime 5.39 

Carbonate of magnesia 3.80 

Chloride of potassium 4.60 

Sulphate of potassa 4.35 

Silica .70 

Chloride of calcium 1 

Sulphate of magnesia and lime ! ^^^ j^^^ gg 

Alumina : — [ 

Oxides of manganese, in traces J 

100.00 
100 parts from the ash from the Sweet Potato tuber contains the follow- 
ing elements. 

I'otassa 43.59 

Phosphoric acid 11 03 

Lime 1012 

Magnesia 3.80 

Potassium 2 42 

Chlorine 2.18 

Sulphuric acid 1.90 

75.09 
1000 lbs. of sweet potatoes takes from the soil 7^ lbs. of these ingredients. 

Analysis of Wheat. — BousingatiU. 
100 parts of the dry grain gave 2.4 of ash, and of the straw, in the same 
state, 7.0, containing — 

Grain. Straw, 

Phosphoric acid 47.0 3.1 

Sulphuric acid 10 l.O 

Carbonic acid — — 

Chlorine traces. .. 0.6 

Lime 2.9 8.5 

Magnesia 15.9 5.0 

Potash 29.5 9.2 

Soda traces. .. 0.3 

Silica 6.3 67.6 

Alumina, &c 1.0 

Moisture and loss 2.4 3.7 



100.0 lOO.O 
Analysis of Oats. — Bousingauit. 
100 parts of the dry grain left 4.0 of ash, and the straw, dried, gave of 
ash 5.1, composed of — 

Grain. Straw. 

Phosphoric acid 14.9 3.0 

Sulphuric acid 1.0 4 1 

Carbonic acid 1.7 3.2 

Chlorine 0.5 4.7 

Lime ^ 3.7 8.3 

Magnesia 7.7 2.8 

Potash - 12.9 24.5 
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Soda 0.0 4.4 

Silica 53.3 40.0 

Alumina, &c 1.3 2.1 

Moisture and loss 3.0 2.9 

Analysis of Iris/i Potatoes^ Turnips^ ami Clover Hay. 
100 parts of the dried potato gave, of ash, 4.0 ; of the turnip, 7.6 ;' and 
of the clover, 7.7, composed of — 

Potatoes. Turnips. Clover Hay. 

Phosphoric acid 11.3 6.1 6.3 

Sulphuric acid 7.1---.-10.9 2.5 

Carbonic acid 13.4 14.0 23.0 

Chlorine 2.7 2.9 2.6 

Lime 1.8 10.9 24.6 

Magnesia * 5.4 4.3 6.3 

Potash 51.5 33.7 26.6 

.'^oda traces. .. 4.1 0.5 

Silica 5.6 6.4 5.3 

Alumina, &c 1.2 0.3 00 

Moisture and loss 0.7 5.5 0.0 



100.0 100.0 100.0 

The following table presents the usual crop of these grains, roots, &c. on Bousingault's farm, in 

Alsace, together with tlie quantity of ash abstracted by the crop from the soil.* 

Wlieat. As stored. Dried. Ash. 

Grain 1,500 lbs. 1,285 lbs.. 33 lbs. 

Straw. 3,400 2,550 178 

The ash consisted of, per acre — 

Grain ash. Straio ash. 

Phosphoric acid 15.51 5.52 

Sulphuric acid .33 1.78 

Carbonic acid . — — 

Chlorine traces. 1.07 

Limd .96 15.13 

Magnesia 5.25 8.90 

Potash 9.73 16.37 

' Soda traces. 53 

Silica 43 120.33 

Alumina, &c — 1.78 

Moisture and loss .79 6.59 

33 lbs. 178 lbs. 

The usual crop of oats, 

As stored. Dried. Ash. 

Graia 1,210 lbs.-. 975 lbs.. -40 lbs. 

Straw 1,700 1,180 59 

Composition of the ashes — 

Grain ash. Straw ash. 

Phosphoric acid 5.961bs 1.77lbs. 

Sulphuric acid 40 2 43 

Carbonic acid . .68 1.90 

• KanA. 
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Chlorine .20 2.78 

Lime 1.48 4.91 

Magnesia 3.08 1.65 

Potash 5.18 14.60 

Soda 2.60 

Silica 21.30 23.85 

Alumina, &;c .52 1.24 

Moisture and loss 1.20 1.27 

40 lbs. 59 lbs. 

The other crops yielded, per acre, 

As stored. Dried. Ash. 

Clover hay 4,620 lbs.. .3,680 lbs.-283 lbs. 

Potatoes 14,560 3,509 142 

Swedish turnips 44,800 3,360 255 

The ashes gave the following weights of inorganic matters. 

Potato ash. Turjiip ash. Clover ash. 

Phosphoric acid 16.05 lbs. . . . 15.55 lbs 1 7.82 lbs. 

Sulphuric acid 1008 27.79 7.08 

Carbonic acid 19.03 35.70 70.85 

Chlorine..- 3.82 7.39 7.35 

Lime 2 55 27.79 69.62 

Magnesia 7.67 10.96 17.83 

Potash 73.15 85.97 75.18 

Soda traces. 10.45 1.41 

Silica 7.95 16.32 15.00 

Alumina, &c 71 3.06 0.85 

Moisture and loss 99 14.02 



142 lbs. 255 lbs. 283 lbs. 

Knowing the weight of the crop taken from an acre, it will be easy to calculate, from these 
tables, the quantity of the inorganic elements that are removed each season. 

The difference between the weight of the ash of the grain, and that of the straw, is remarkable 
and interesting. The quantity of potash in the straw of the wheat and oats, is double that in the 
grain ; while the total quantity, of the straw-ash of wheat, is nearly five times as great as that in 
the grain. 

This points directly to the necessity of saving the straw and other refuse of the crop, for the 
purpose of returning them to the soil. 

When it is recollected that many of the most important of these ingredients exist in the soil, in 
very minute quantities, it should not excite surprise that a succession of crops, without any return 
to the soil, should, in time, so diminish them as to produce sterility. Could we await the formation 
of a new soil, by the further decomposition of the subjacent rocks, or of the mineral constituents of 
the sub-soil, and the accumulati9n of organic matter from the atmosphere, we could, in time, renew 
the same system of cultivation-; but as this is impossible, we must have recourse to some means of 
restoring to the soil the matters that have been abstracted from it. 

This leads us to the subject of manures, on which a few observations will suffice. 

/• 
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Of Manures. 

Every thing, added to the laud, that tends to preserve or increase the fertility of the arable soil, 
may be considered a manure. 

It is not necessary to discuss the direct application of those substances to the soil in which it is 
deficient — such as soda, potash, phosphate of lime or bone ash, (fee. Under peculiar circumstances, 
such applications are possible, but with us they are generally out of the question, excepting to a 
very Umited extent. 

We must use such materials only as are cheap, easily accessible, and that require but little skill in 
the preparation, at the same time that they contain the substances that enter into the composition 
of the crop. In proportion as a manure answers these coirditions, it is valuable. 

Modern chemical science has shed a flood of light on the interesting subject of manures, in all 
its bearings. A few of the most important researches on this subject will be presented here. 

Manures may be divided into two classes : those of organic origin, including animal and vegeta- 
ble substances, and those of mineral origin, or mineral manures. Although organic manures are 
distingui^ed by the nitrogen which they contain, they also abound in mineral matters of the most 
valuable korts. That plants may, and do, derive from the atmosphere a large portion of the car- 
bon and other organic elements which they contain, is quite certain ; nevertheless, it is equally true 
that they take up, by the roots, nitrogen and other organic elements, particularly in the young state, 
and before the leaves are fully developed — hence the value of organic manures is estimated by the 
amount of nitrogenized substances they contain, notwithstanding the valuable salts also present in 
Ihem. Hermbsladt has shown, experimentally, that the value of wheat flour, as food, will vary 
with the amount of nitrogen in the substance with which the wheat is manured. 

Of all manures those of animal origin are the most active and most valuable. In the excretions 
of animals there will always be present all the constituents of the food, excepting the portion con- 
verted into flesh, blood, and bone, by nutrition. The former consist of organic matters, and the 
latter of phosphate of lime ; so that a corn-fed animal will return to the dung-heap all the ingre- 
dients of the grain, excepting a portion of the organic matter and phosphate of lime ; and so of the 
rest of its food. When we know the chemical composition of the food, the value of the excrements 
may be estimated. L^ebig; who has popularised this subject in the most interesting manner, has 
shown that the condition of the animals has great influence on the value of the manures. Lean 
and growing animals extract more from the food than full grown and fat ones, and consequently 
leave poorer manures. 

Carniverous animals that feed upon highly nitrogenised food, have the richest excrements, and 
hence the value of night soil, as a manure, and of guano,* which is composed of the excrements of 
sea-fowls, that feed upon animal matter. A manure, to possess great value, must be complex in its 



* The following is the composition of guano, according to Townes. 

Oxalate of amonia 

Uric acid J 66.2 

Traees of carbonate of amonia and organic matter . 

Phosphates of lune and of nu^esia TOfM 

Phosphates and alkaline chlorides and traces of sulphates .... 4.6 

looio 
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composition, or, in other words, it must contain several of the elements of the crop to which it is to 
be applied. 

The following tables exhibit the composition of the usual substances constituting farm-yard 
manure. 

Human Excrements.* 
1000 parts, when dried, gave 132 of ash, composed as follows. 

Carbonate of soda 8 

Sulphate of soda, with a little sulphate of potash, 

and phosphate of soda 8 

Phosphate of lime and magnesia, and a trace of gyp- 
sum - 100 

Silica.-.V - 16 

132 
Excretions of the Horse. 
In twenty-four hours the dried excretions amounted to 8. 1 lbs. composed 
as follows. 

Carbon... 38.6 

Hydrogen 5.0 

Oxygen 36.4 

Nitrogen 2.7 

Salts and earth . 17.3 

100.0 
Excretions of tJie Cow. 
Weight of dried excretions in twenty four hours, 10.9 lbs. composition as 
follows. 

Carbon - 39.8 

Hydrogen 4.7 

Oxygen 35.5 

Nitrogen 2 6 

Sals and earth 17.4 

100.0 
Excretions of the Hog. 
Ago, six to eight months, average weight of excrements, dried, in twen- 
ty-four hours, 1.6 lbs. composition — 

Carbon 38.7 

Hydrogen 4.8 

Oxygen 32.5 

Nitrogen 3.4 

Salts and earth -..20.6 

100.0 
The salts mentioned in the compositions of these excretions are the inorganic elements of the food 

of the animals, as already mentioned, and are composed of soda, potash, lime, magnesia, &c. Of 

these excretions the liquid portions are the most valuable, as containing a large proportion of amo- 

nical salts, and phosphates. 
The litter, which forms a large part of the bulk of farm-yard manure, usually consists of wheat 

and oat straw, and other refuse of the crops. Com stalks and leaves are, with us, freely used. 

* Benseliui. 
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The former contains, according to Berger, in 100 lbs. when dried, 8.3 lbs. of ash, in which is found 
3.6 lbs. of potash. 

Without entering more minutely into the consideration of the composition of the materials of 
which farm-yard manure is composed, I will present the analysis of such manure, in a half rotted 
state, which is the condition in which it is used by Bousingault, on his farm. 

The average of the richest and poorest contains — 

Carbon 35.8 

Hydrogen 4.2 

Nitrogen - 2.0 

Oxygen -.. 25.8 

Salts and earth 32.2 

100.0 
And the ash in 100 parts contains — 

Carbonic acid 2.0 

Phosphoric acid 3.0 

Sulphuric acid 1.9 

Chlorine _ 0.6 

Silica sand and clay 66.4 

Lime 8.6 

Magnesia 3.6 

Oxide of iron and alumina 6.1 

Potash and soda 7.8 

Comparing these results with the analyses given of the plants which constitute the staple crops 
of the State, it will be seen how completely this substance is adapted to supply what such plants 
take from the soil. It indicates, I am persuaded, the true course for agricultural investigations to 
take. 

Much has been written, in our agricultural periodicals, on the subject of composts, and more than 
one mode of preparing them has, I believe, been patented. On this subject I have but one word to 
say : if the substances placed in these composts have, in themselves, fertilizing ingredients, they are 
so far, and no farther, valuable. Yet they are thought to acquire some extraordinary virtue by this 
treatment, diflFerent from what would result from decomposition under ordinary circumstances, and 
I have seen great pains and much labor bestowed, under this impression, at the same time that 
really valuable manures were allowed to waste unheeded. I am far from underrating the value 
of accumulations of vegetable matter, intended for manure. 

Leaves, weeds, and all such matters, contain a valuable amount of both organic and inorganic 
elements, that are not to be slighted. But it seems to me a useless waste of labor to bring from the 
field green weeds, &c. that could be ploughed in with ease, and with every possible benefit to the 
soil. If they are too stubborn for this, they may be piled up in the comer of the field, in alternate 
layers with lime — the layer of weeds about one foot, and that of- the lime one inch. In twenty- 
four hours they will be sufficiently decomposed to be returned to the soil. 

There is another practice not in accordance with the present State of agricultural knowledge, 
I mean the burning of the vegetable matter from the woods, and, not unfrequently, from the fields. 
From the woods, it is burned for the sake of pasturage ; but it is obvious that it cannot be continued 
but at the expense of both the pasturage and the soil ; in truth, the practice never could have 
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originated among an agricultural people. The burning of the remains of the crops, is sometimes 
practiced, under the impression that the ashes which are left arc the only valuable part, or that the 
ashes are the product of the combustion, and would not result from ordinary decomposition. 
After what has been said on the value of the organic parts of soils and manures, the error of such 
an impression must be evident. In the greater number of the soils of the State, organic matter is 
quite as deficient as any of the other elements. 

There are, in the State, various sources of mixed manures that are extremely valuable ; every 
where along the coast, there are, at the mouths of the^rivers, immense salt marshes, rich in nearly 
all the inorganic parts of crops. 

The following is an analysis, by Professor Shepard, of charred salt-marsh,* from the coast of 
Georgia. 

Water of absorption 6.000 

Carbon and inorganic matter 11.000 

Silica 65.000 

Alumina _ 6.000 

Protoxide of iron 5.500 

Carbonate of lime and magnesia 0. 141 

Chloride of sodium. 

Chloride of calcium. 

Sulphate of lime, 

Sulphate of magnesia, ^ 5.839 

Sulphate of potassa, 

Sulphate of alumina. 

Carbonate of potassa. 

100000 
In the immediate vicinity of the marshes, this substance is applied to cotton, without charring or 
any other preparation. The charring, at least, diminishes the weight, and it might be profitably 
transported some distance up the rivers. It would be a capital addition to a manure heap for the 
purpose of fixing the volatile products of decomposition. 

The black vegetable mud, so abundant in the swamps of the State, is also a valuable manure, 
when properly treated. It may not, however, be applied in the green state, like marsli mud. I 
have already explained the effects of the partial decomposition of vegetable matter under water. 
Swamp mud must be exposed to the influence of the atmosphere, or mixed with marl or stable 
manure, before it is applied to the soil. It is also a valuable addition to farm-yard nianure, for pre- 
venting the escape of amonia, and for absorbing liquid matters. 

Of Mineral Manures. 

To this class belong gypsum, lime, marl, &c. In treating of these I shall confine myself, prin- 
cipally, to those found in the State. 

Gypsum is a sulphate of lime, and is generally applied to artificial meadows, and to clover, as a 
top-dressing ; on the latter, it appears to have a specific effect. 

There appears to be great diversity of opinion on the subject of the application, effects, and 

• The term " salt-marsh" is applied on the coast to the mud and other matters of which the marshes are compoMd. 
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theory of gypsum. Some suppose lliat it acts by virtue of the lime, which it parts with slowly and 
as the plants require it. While Liebig holds that it acts by fixing the amonia brought down by the 
rain, and retaining it in the soil. But scarcely any one theory explains all the facts— for instance, 
it^pecific action on certain plants, its greater proportionate effect on manured and limed land, and 
its entire inertness on some lands. Nevertheless, a substance that, by a single top-dressing, is capa- 
ble of doubling a crop of clover, will be continued to be used where its effects are known, and the 
price not too high. 

In some countries, granite, in the first stages of disintegration, is spread on the land with good 
effect; and decomposed trap rock is applied in a similar manner. In the upper part of the State, 
there are many places exceedingly favorable for experiments of this sort, whore one could be 
exchanged for the other. It is pro|)er to observe, however, that the felspar of the granite must not 
have lost its crystaline form, nor be entirely soft, otherwise there will not be a sufficient quantity of 
potash left to repay the expense of carting, and the mechanical effects of the other ingredients 
would scarcely justify the experiment. 

The debris of the trap rocks would be an excellent appKcation to the light soils by which they 
are generally surrounded. When taken from any distance below the surface, the earthy matter 
should be used sparingly, and allowed to remain on the surface for some lime, because of the 
protoxide of iron which it contains. 

Clay is very abundant all over the State ; when burned it is a good application, having both a 
mechanical and chemical value. The burning seems to liberate the silicate of lime, and perhapsi 
other salts that may be present in a state that renders them insoluble under ordinary circumstances. 
In Europe, kilns are constructed for burning the clay; but I saw practiced in Darlington, by Col. 
Williams, the most simple and the least expensive mode of effecting this object, that has come to 
my notice. Along side a bank of clay, of considerable extent, thrown from a ditch, logs of wood 
were placed end to end in a single line ; over this the clay was turned, completely covering the wood. 
On^ end of the wood was now fired, which continued to burn slowly, and to heat sufficiently the 
mass of clay, in its progress from one end to the other. The clay thus burned, was spread on the 
land not far from^ the spot, and with very satisfactory results. 

Calcareous Substances. 

Nature has bestowed on the State ail the forms of carbonate of lime that can be useful in agri- 
culture. Along the coast there are beds, almost mexhaustable, of recent oyster shells, which could 
be carried, at a small expense, to the landings, where wood is abundant, and converted into lime. 
The following aJialyses will show that their value as a manure is not altogether dependent upon 
the lime. 

CamposUion of Oyster Shells^ 

Animal membrane --.. 0.5 

Carbonate of lime^ . , ^ 98.5 

Phosphate of lime — • . . 10 

100.00 
♦Run ft 

67 
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The animal matter is, of course, dissipated, but the phosphate remains unchanged.* A few 
miles inland, the Post Pliocene Marls are found, that contain an amount of carbonate, varying, 
where shells are at all abundant, between 12 and 60 per cent, of carbonate of linie. 

A specimen from Wadmalaw gave. 

Carbonate of liinc, -.. 57.0 

Silicious sand, , 40.0 

Alumina and Oxide of iron, 3.0 

100.0 

Another specimen from St. Thomas's parish, near the coast, of a white marl, with the shells very 
much decomposed, and quite accessible, gave, 

Carbonate of lime, 60.0 

Silicious sand, .. 36.0 

Alumina and Oxide of iron, «« 4.0 

100.0 

Mr. RufRn analysed three specimens from Edisto island, which contained respectively 18, 27, and 
58 per cent, of carbonate of lime; and another trom Distant island, near Beaufort, which gave 47 
per cent. Some of the beds in Horry are unmixed heaps of shells, and of course rich in carbonate 
of lime. The shells in these beds are generally in as perfect a state of preservation as the recent 
shells on the coast ; still, when mixed with the soil, they are soon attacked and decomposed, with 
the exception of the oyster family, which resist all ordinary agencies with surprising effect. 

Besides these there are other sources of calcareous manures m this part of the State. In many 
places the refuse of old indigo works has been discovered, which is sometimes rich enough in cal- 
careous matter to render it a profitable application to the land. 

It is so long since indigo was manufactured in this region, that it has been entirely forgotten, and 
it is only by the accidental discovery of the old lime that was used in the preparation, that it is 
brought to mind.t These deposits of lime, mixed with earthy matters and the refuse of the 
vats, are often extensive, and so equivocal in appearance, that it becomes really difficult to decide 
on their real character. In general, however, the absence of fossils, and the peculiar appearance of 
hydrated lime, although converted again into a carbonate, are sufficient to distinguish them from the 
calcareous deposits that have resulted from the natural decomposition of shells. At a landing on 
the left bank of the Combahee, above the ferry, I saw a low bluff in which were numerous concre- 
tionary nodules of lime, very different from the indigo lime, that must belong to the beds in which 
they are found. It should not excite surprise, that strata which were deposited when the marls of 
the Ashley, Cooper, and Santee, formed the coast, should contain lime. I have already shown that 
these marls were washed by water, which transported their ruins to a distance. 

In the point of view in which we are now considering these deposits, it makes but little difference 

• It may be worth while to remark, that when bones are burned for the purpose of fticilitating the grinding before they are 
applied to the soil, that ihe phosphate of lime, of which they are composed, remains undecomposed, the bones barely losing the 
fiitty matter they contain, which, according to Paynis, is an advantage ; for the grease, it seems, prcrents, to a certain extent, the 
decomposition of the bone dust. 

t The manufacture of Indigo still lingers in Orangeburg district T. W. QloTcr, Esq., was kind enough to prepare for me an 
account of the manufacture as pradicf d there, which is presented. Appendix. 
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whether we consider them as marl beds, or indigo vats ; where they are found, and contain a suffi- 
cient amount of lime, they are valuable, by whatever name designated. A specimen from an exten- 
sive deposit of this sort on the Combahee was composed of. 

Organic matter, -- 2.00 

Carbonate of lime, 36.00 

Silicji, 39.50 

Alumina and Oxide of iron, - — 22.50 

100.00 
The amount of lime is very variable, as might be expected. In some parts of the bed the lime is 

nearly pure, but in others it amounts to scarcely 5 per cent. 

The other marls, and marl stones, of the State, present every variety, from a pulverulent mass to 
the solid rock. They are generally accessible, and being exposed on the banks of nearly all the 
navigable rivers, couki therefore be transported at a trifling expense, to a considerable distance. 
They are rich in. calcareous natter beyond example ; and in addition to this they contain phosphate 
of lime in a very valuable proportion.* 

This exceedingly interesting ingredient is found most abundantly in the marls of the fish bed of 

the Ashley, where it is derived from the bones of marine and land animals, buried in that deposit. 

The remains of crustaceous animals, found in nearly all the beds, indicate another source of this 

substance. 

Marl from Be^s Fsrry, 

Carbonate of lime,. 55.00 

Phosphate of lime, - 4.00 

Alumina and Oxide of iron, -.....- 9.00 

Siliceous matter, ^ 32.00 

' 100:00 

The Analysis of the Ashley marls by Professor Shepard, will be found in the Appendix. 
The amount of phosphates discovered by these analyses, brmgs these marls up to the best in the 
State, in an agricultural point of view. 

Slill, I apprehend that the carbonate of lime will always prove the constituent of greatest impor- 
tance, valuable as the phosphates are. Mr. Riiffin has studied the agricultural value of these m^rls, 
with special care and success. His investigations were particularly directed to the determination of 
the carbonate of lime they contained, and I present the result of his experiments, with a full know- 
ledge of their value. 

Table shotoing tlie airumntof Carbonate of lime in the marls of the Asld^^ 

and its tributaries, as determined by Mr. Ruffin, 
From John S. Brisbane's landing, 9 miles above Charleston, taken 

from the surface on the beach, between high and low tide mark, 

contained of carbonate of lime, per cent 64 

From the same, taken from the bottom of the river 26 feet below low 

tide, 75 

Lumps of stony hardness, fiill of impressions of shells, found in great 

quantiU in that neighborhood a few feet above the marl, 6 

Marl frym O'Neale's landing, 76 

From river bank at Drayton Hall, - 63 

• The merit of thii discovery belongs to Dr. Smith and Professor Shepard. 
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per cent. 

From Bee's Ferry. -t 50 

** Magnolia 75 

*' (ireer's Landuig, (near Middleton Place,) . 52 

" Pringle's,--- -. 75 

" Cattell's BluflF, Clement's land, grenish tint, 52 

^' Another part of Clement's land, white, • - 78 

" Cohen's land, 62 

" John A Ramsay's, 67 

" Cedar Grove, I. M. Dwight's, 76 

" Oak Forest, 36 

" Wassamasaw swamp, (head soorbe of Ashley,) 72 

" Indian Fields, No. 1, (light brown,) w 47 

« do. ** 2, 50 

^' 45 feet beneaUi the water in outer part of Charleston Harbor, near 
Fort Sumter, after removing all the recent shells adhering, or 

enclosed by recent boring shell-fish, ............ 81| 

The following are specimens obtained in boring (in 18M) in th^ city of 

Charleston, from the different depths stated, 

From the depth of 120 feet below the surface, per cent . . . 65 

« do. . 135 56 

" do. 160 69 

^ do. 162... 44 

« do. 180 59 

« do. 200 54i 

" do. 225 60| 

" do. 227 58| 

do. 230 55 

" do. 258 58 

« do. 270 66 

" do. 274 - 79 

^ do. 282 79 

« do. 309 - 74 

The marls of tho CooptT are on an average richer in carbonate of lime, than those of the Ashley, 
but they are poorer in phosphates In specimens examined from various beds on/the river, I fou^d 
it to vary from a mere trace to 1.50 per cent. 

The following is the composition of a specimen from Dr. Holmes' marl pit. 

Carbonate of lime, . 87.50 

Silica «- 6.00 

Alumina and iron, 5.00 

Phosphate of lime,. 1.50 

100.00 

A specimen from Pooshee gave. 

Carbonate of lime, — 90.00 

Silica 4.00 

Al umina and Oxide of iron and loss,. ... 5.50 

Phosphate of lime, 50 

100.00 
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Amount (^Carbonate of Lime in the Ma/rh qf the Cooper, l^rom Mr, 

Rvffin^s report. 

From the Orove, Dr. Edmund Bavenel's, soft and granular, per cent., 52 

^ Mulberry, Millikin's, 8up|>osed (by the eye) average quality, 60 

'• " supposed richest, — • 76 

" " supposed poorest, » 42 

" Lewisfield, Simons*, 84 

« Point Comfort, B. W. Roper's, l 79 

" Steep Bluff, - 80 

« Bectory, (in the road) 80 

" Br. Barker's, clayey marl, upper part of stratum, 43 

" Dr. Benj. Huger's, (marl^stone,) r 95 

" Monk's Comer road, near Moss Grrove,. . 80 

" ' do near Broughton's Swamp, (peculiar marl,) •. . 46 

" CoL James Ferguson's, similar to last, — ■■.. - — ^ 58 

" do. nodules like chalk, in last, . 96 

^ H. W. Bavenel's, near Santee Canal, on head waters of Coop^, 

ordiMury kind, .. — .. ^ 95 

" Isaac Poioher, jr., 5 feet under a swamp leading to Cooper, 67 

" do. another specimen, lower, -..-. 81 

" PhiHp Porcher's, 86 

" Frederick Porcher's, marl-stone, <, 92 

** Somerset, Wm. Cain's, ordinary marL 87 

" Deveaux's old mill-pond, 5 miles north of Pineville, 87 

'' Bobert Mazyck's, near Santee Canal, besides a large proportion 

of green sand, contained of carbonate of lime,. . 25 
^ do. overlyinff earth of the last, much green sand, and 

of carb. ume, . . 17 

« do. white marl-stone under all the gr6en marl, 90 

" Ooose Creek, Brodia's land, (brownish,) ,.. 66 

« do. Wm. Kelly's (brownish,)--- ^ 68 

« do. do. (yellowish,) - 78 

On the Santee strata of solid rock are found, interstratified with yellowish pulverulent marl. 

The latter is excavated with ease, but the former miist be burned before it can be ma3e available as 

a manure. This hard rock, or marlstone, contains, on an average, 94 per cent, of carbonate of lime. 

The bed of green sand, mixed with carbonate of lime, which, as we have seen, is exposed at more 

localities than one, maintains the character it Tias elsewhere as a manure, as Mr. Mazyck has 

demonstrated. - 

Anunint of Carbonate of lAme in the Marls and Marlstone of the SarUee^ 
Edisto, and Savannah, SfC. as determined by Mr. Rufin. 

per cent. 
From Ball's Dam, Dr.. J. S. Palmer's, CSiarleston District, carbonate of 

lime-. - — .p 91 

^ Col J. S. Palmer's (landing of old Jamestown,) with considera- 
ble green-sand . . 66 

" Dr. Bobert Gourdin's, Lenud'd ferry, Georgetown District 93 

" do. marlstone, lower stratum.^ - 97 

" Lequiez's, Williamsburg, marl ■. 91^ 

« Glass's do .-. 94 

" EutaWj Wm. Sinkler's, near mansion, Charleston Dist 94 

" do within deep sink, near Butaw Spring- . ..* 88 

^ do marlstone, protruding above the surface of the battle-field 92 
^^ Dawshee eove, low«r part • ^^ 95 
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From James Gaillard's, marlstone 93 

" Rock Creek, near mill, soft marl 94 

" upper stratum 95 

" do. surface marlstone .i 93 

<< do. soft marl, with also a notable proportion of green 

sand 94 

" Below and near Nelson's ferry • 83 

** Vance's ferry, Orangeburg, upper layer, taken 25 feet above and 

.back from the river 86 

" do, lowest above the river (or 6 feet above low water). .90 

" do. marlstone, layer between the two last 92 

" Avinger's, 25 feet above the river, marl 84 

" A. Felder's*---- — 94 

^ " Keating Simons's, softer layer, under the over-hanging shelf of 

marlstone, and near surface of river. .' 96 

" do. inland and top of stratum 82 

" Cavehall, Dr. Cheves's.. ^ 86 

" do marlstone in the cavern ju 80 

" Hale's mill, upper layer, Orangeburg, (containing no green sand) 84^ 
" Hale's mill, lower layer, with about 25 per cent, of green sand, 

(by the eye) and carb. lime 51 

." a branch of Stout's Creek, green sand about 20, and carb. lime — 

(highest known exposure near the Santee.) 35 

" under layer of last marlstone -- .- J54 

" Potato Creek, Sumter, Nelson's mafL 91 

" Heatly Hall, (on Half-way Swamp, Orangeburgh) - 90 

" Pinckney's mill-pond -• - 41 

" Pinckney's mill-dam *---w 69 

" beneath low water, in Scott'5 lake, Sumter.. 84 

« F.Dantzler's, Charleston Dist. ^- 75i 

MariSy ifc. of Edisto River ^nd its tributaries. 
From Slater's land, one and a half miles above Johnson^s (or Binnaker's) 

bridge, Barnwell . .36 

" Johnson's bridge, near surface and yelloyrish . .38 , 

" do. near surface, and bluish . 36 

" do. 8 feet deep-' _ 31 

" Walker's (or Stokes's) bridge, soft and sandy - 31 

" do.' marlstone --. 87 

On Four-holes Swamp, near head, from Zimmerman's, and about 5 of 

green sand 86 

do. John A. Tyler's (formerly Dr. Jamison's) marl, 

or pofter part* 93 

do. do. marlstone* 94 

On Cawcaw Swamp, Wannamaker's land 62 

do. M. Pooser's (highest exposure found) .. . 26 

MdrlSj Sfc. of Scuvannahy and its tributaries in BarntoeH. 

On a branch of Lower Three Runs, near Boiling spring, Col. Hay's. .74 

From a spring half a mile lower — - * 62 

On main stream of Lower Three Runs, W. Holly's low ground 64 

do. another specimen ..! 62 

Thin, soapy laye;', forming the upper surface of the marl, and found in 

diwent parts of the bed of the creek.. ....^ 22 

• "Piis haQ been used largely for burning lime for sale. 
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From Gillett's mill, Gen. Erwin's, firmer part* . 64 

" do, softest part, (granular) , — .46 

" Rev. Elliott Estes's land, on Savannah River, (above Lower Three 

Runs)--^'. - -.92 

" do. marlstono . 90 

" Major J. G. Brown's, Lower Three Runs, upper part 50 J 

" do. 10 feet below surface. -32 

Of Little Salkehatchie and its brunches. 

From Bowling's MiU,* 7 

" Cedar spring, on Lemon Swamp, (Miller's land) ^ 73 

OnAsJiepoo rzrer, from F. Frascr's ,..- 92 

The marls of the Pliocene, mineralogically considered, present two well marked varieties : the 
yellowish white marls, from which the shells have almost all disappeared, and the gray marls of 
Darlington, Sumter, and of the Mpper beds on the Waccarhaw, where the shells are well preserved, 
and very numerous. In the yellow marls, composed of casts of shells, cemented together by lime, 
one is likely to be deceived in the amount of that mineral present in them, for a large part of what 
appears to be sand is composed of crystalized lime. This is the case with the marl, on Goose 
Creek, as well as with some of those on the Peedee and Waccamaw. Of the two varieties, the yel- 
low is richer in lime; But it is remarkable that an average of the whole shows a greater amount 
of lime than is found in the richest marl in Virginia. ^ 

The newer geological formations of South Carolina are as distinctly marked by the amount of 
carbonate that they contain, as by their organic contents. The marls of the cretadeous beds have 
from 25 to 70 per cent^ of lime. In general, the soft marls are poor, the larger amount of lime 
being mostly confined to the marl stones. During the deposition of the Santee l)eds, lime abounded. 
It was not all derived from the decomposition of shells, but resulted, in part, from the debris of 
corals, and from lime held in suspension in water, producing a white, calcareous mtjd, and hence 
the large amount of lime in some of the beds. The lime began to diminish during the period in 
which the Ashley beds were deposited— whitt, calcareous mud still predominating. The Pliocene i|Sj!^ 

deposits are remarkable for the uniformity of the quantity of lime they contain. This arises from 
the fact that the lime is derived immediately from the shells,.and in but a few instances is there the 
appearance of any other source^ The shells being all of the same species, and distributed in the 
Miocene sea in about the same proportion, the beds enclosing them present great uniformity. 

Some of the Pliocene marls which I examined are composed a«i follows. . 

Marl from Tilly's Lake^ Waccamaw. 

Carbonate of lime.., - ,.--- ■, ^ 65.0 

Silica ^™ - 2a0 

Alumina and iron.. • -..15.0 

100.0 
Prom Mr. McBride^s, Blac^ River j Sumter. 

Carbonate of lime. 1 70.0 

Silica — -.: .1. -. - 20 

•This was a part detached from the upper surface, in excavating for the mill site, and "^aii not worth notice, except as indicating 
thilt marl may be found, probably much better, lower in the bed. 
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Alumina and oxide of iron and loss 9.5 

Phosphate of lime , , .5 

100.0 
This was a white, granular marl, with few shells. 

From Br, Mulderotc's^ Black River ^ Sumter. 

Carbonate of lime t-. -.67.0 

Silica! 16.5 

Alumina and iron* 16.5 

Phosphate of lime a trace. 

100.0 
^ From Mr. Williamson! s^ five or six miles south-east of Darlington C. H. 

Carbonate of lime - 60. 

SUica. : .--.25.0- 

Alumina and iron ..-15.0 

lOO.d 
From Dr. Zimmerman) s^ south-east of Darlington C. H. 

Carbonate of lime .- — - .. 68.0 

SUica— - - ,22.0 

Alumina and oxide of iron and loss -. - 9.6 

Phosphate of lime-. « .4 

100.0 
From Mr\ DargarCs^ Darlington C. H. 

Carbonate of lime - 64.5 

Silica - -.-. 15.0 

Alumina and iron ^ 20.0 

Phosphate of lime ^- .-. .5 

100.0 

Table showing amount of carbonate of lime in the Pliocene marls. Mr. 

Ruffin. 

per cent. 
From Giles's^Bluff, Peedee, (overlying secondary) yellow marlstone — 78 

" H. Davis's land, back from above, yellow soft mari - 60 

" do. another place . 64 

'* do, another.. . - ....66 

" Godfrey's Ferry ..-...-.69 

" do. harder layer . - --. -.89 

" Gibson's land, lower stratum, in cavern, on Peedee 81 

" back, near spring 74 

« Witherspoon's Bluff, (above Giles's,) 13 feet above low water. . . .62 

" do. 6 feet above 74 

" Goose Creek, near Cooper River, G. H. Smith's land .^ . -82 

'^ do another part of same exposure 80 

Branch of Swift Creek, near Darlington Court House, J. F. Er- 
via's, blue, taken 3 feet below sor&oe of stratum.64 

do. at eight feet.^ 69 

do. James Gibson's, yellow. ; 63 

do. do. another specimen. .64 
Black Creek, £ve miles south-east from Darlington Court House, 
John Fountain's land, yellowish . - ..57 
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From J. W. Singletarj's 62 • 

« J. M. Timmons's, No. 1 54^ 

« do. No. 2 50 

« do No. 3. - ^-..48 

The marls of the Peedee are easily recognised, by their dark color: the softer varieties, when dry, 
change to a gray, or ash color. The marl stone has been burned to supply lime, for building — a 
purpose which it is said to answer very well. The upper portions of some of the beds contain 
iron pyrites, which, by spontaneous decomposition, forms sulphuric acid, which, trickhng down the 
surface of the marl, in the form of sulphate of iron, combines with the hme and alumina, forming 
sulphate ot lime and of. alumina. It is found presenting the appearance of effervescence, where it 
is exposed to the atmosphere. I have not, however, seen pyrites in sufficient quantity to be at all 
injurious, and I only mention this fact to show the effects of lime, in correcting what would other- 
wise be injurious. When sulphate of iron is found in the soil, in large and injurious quantities, it 
may be decomposed and converted, as in this case, into sulphate of lime or gypsum. 

Tahh of tJie amount of carhonaZe of lime in the Cretaceam Marls, Mr. 

Ruffin. 

2>erce7tt, 
Throughout this, the soft marl, which is generally rather poor, and the 
very hard and compact marlstone, which is generally rich, are presented 
in alternate layers, 

Marl, dark bluish gray, from bluff at Birch's Ferry, carb. lime 36 

do. at Birch's Ferry, 5 feet from bottom of the bed .33 

do. do. 10 feet 51 

Marlstone, do. 12 feet :.66 

Marl, clay wall, (J. A. Jolly's,) above mouth of Jeffrey's creek, surface 24 

do. Willow Creek, Gordon's 45 

Marlstone, do. 77 

Marl, Bingham's, on stage road, supposed average of his digging 32 

do. Leggett's, upper part.*. 57 

do. Giles's bluff,Henry Davis's 42 

do do. next to low Water mark -.14 

Marlstone, do. 86 

do. Myers's land 84 

do. do. (another specimen) 76 

do. (pale yellow) Gibson's bluff, upper layer 82 

Marl, bluish gray, do. lower 10 

Black River marlstone ledge, at Avant's (or Brown's) upper ferry 72 

do. soft black earth underlying the last, only 2 

Stony Run, Georgetown, marlstone 55 

Marls of Lynches Creek, 

per cent. 

From Sparrow Swamp, at top 18| 

" same,3 feetdeep . 21 

do. 6 feet deep 25^ 

do. marlstone- 1 66 

Henry Ham's, Sparrow Swamp, 5 feet deep 25 

B. Lawrence's, Lynch's Creek, top 15 

Furney Ham's do. 6 feet deep 27^ 

S. Coward's do. 3 feet deep ..- 27^ 



u, 
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Effects op Calcareous Manures. 

Every thing connected with lime has been recently so thoroughly discussed, and the results of 
so many successful applications have been published, that liming and marling are no longer con- 
sidered in the light of experiments, in the State. 

Lime, in some form or other, is recognized among the fertilizing ingredients of every country 
where agriculture has made any real progress, and its effects have, on this account, been studied 
with corresponding care.* 

Without entering into the discussion of the benefits to be derived from the application of lime, I 
will endeavor to present, in the simplest manner possible, the theory of the action of calcareous 
manures in general, as the surest guide to their proper use. 

1. A certain amount of lime is found in the aslies of all plants, and may be fairly reckoned 
among their necessary constituents. 

2. It promotes the decomposition of vegetable matter, such as the roots and other remains of pre- 
ceding crops ; and by thus bringing it into that peculiar state in which it absorbs nitrogen, it con- 
verts inert vegetable matter into a highly active nitrogenized manure. 

Decomposition is assisted by the neutralization of the organic acids, such as galic acid, which 
are the result of the process, and are highly anticeptic. It also acts as a solvent, as the alkalies 
do, of the silicates, and hence, probably, its effects on clays. 

3. It acts mechanically upon arable lands, thereby altering their physical properties. It dimin- 
ishes the tenacity of stiff clay soils, and materially lessens their retentive power, while, on the 
other hand, it stiffens and renders light soils more retentive. 

Knowing that lime, which is a simple manure, adds but one constituent of plants to the soil, and 
even that one is taken up veiy sparingly, no one will think of applying it directly to the roots of 
growing plants, as they would complex manures, that yield several elements, in small quantities. 
Its effects on vegetable matter, distributed through the soil, such as roots and stubble, point directly 
to the proper mode of applying it, as well as the proportion in which it should be applied. Expe- 
riment, which is the safest guide, has indicated 150 bushels per acre, of pretty good marl, as the 
quantity that may not be exceeded, on the ordinary soils of the State. 

Where vegetable matter abounds, and there is great depth of soil, it is difficult to fix the limits, 
as may be seen in the western prairies, where cotton flourishes literally, in marl, intermingled 
with black vegetable mould. Other things being equal, stiff, clayey soils require a larger dose. 

Of caustic lime a greater quantity than 40 bushels an acre would be unsafe, in our climate, on 
common soils. This contrasts strangely with the dose of from 200 to 500 bushels, common in 
England. Whether lime be used in the caustic state or in that of marl, intimate mixing with the 
soil near the surface is of the utmost importance. Marl should be allowed to remain exposed on 
the surface as long as possible, before it is ploughed in. 

The inquiry is often niade, do not calcareous manures exhaust the soil ? They do, by causing 
it to give up freely the organic matter it contains, and this is the prime object of the application. 

♦For a full examination of the subject see " Essay on Calcareous Manures." 
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Lime aloue, applied to the land, will be certain to impoverish it ; and hence it is a dangerous instru- 
ment in the hands of an injudicious planter. Lime adds so little, itself, and helps the crops so 
bountifully to what is abready in the soil, that if the supply be not kept up by the addition of 
organic matter, the consequence is obvious. 

It was, probably, this effect of lime that gave rise to the term " stimulants," applied to mineral 
manures. It does not, however, convey a correct idea of their action, for they are really as much 
a part of the substantial food of plants as any other of their elements. 

Rotation op Crops. 

Besides the agency of manures, other means of improving the soil have been introduced, and 
none with greater success than the rotation of crops. To those countries whose staple crops and 
whose climate enable them to practice it to its full extent, scarcely any improvement in agriculture 
has been fraught with greater blessings. 

Before the functions of plants, and their relations to soils, were clearly understood, many attempts 

were made to explain the fact that when land has become exhausted, by the cultivation of successive 

crops of the same plant, it may again be restored, after the intervention of two or more crops of 

•diflferent plants, so as to be capable of producing a crop of the first plant. Without stopping to 

notice these explanations, I will point out what I believe to be the true one. 

Every one knows that when land has been exhausted, by repeated cropping, it may be restored, 
by resting for a certain length of time. If the soil has been a "naturally fertile" one, that is to 
say, if the subjacent rock, or the sub-soil, be such as produces a good soil, the time necessary for 
such restoration will be much shortened. The eflFect will be produced in a still shorter time by the 
thorough breaking up of the soil, and by the exposure of fresh surfaces to the agencies of the 
atmosphere. Now this is effected simply by the decomposition of the mineral ingredients of the 
soil, and by the rotting of the roots or other vegetable matter that may have remained in it from 
previous crops. In a word, by this process there is, to a certain extent, a new soil produced, which 
may again be cultivated. So that by simple resting, a soil may acquire a certain degree of fertility. 

The objection to this mode of renovation is, that it is connected with a considerable loss, by 
requiring the land to remain idle — a loss which is felt in proportion to population, or the scarcity of 
arable land. 

Now if, while the process described above is going on, we could cultivate a crop of another plant, 
it would lessen, very materially, the loss complained of. A plant, to succeed another in this way, 
must not exhaust the soil of the same ingredient, to the same extent, as the plant that preceded it ; 
and if a third plant be found that differs from both of these, in what it requires from the soil, it 
may follow in the rotation, and by this time the soil may have recovered from the exhausting 
effects of the first plant 

The chemical composition of cultivated plants solves the problem of the selection of the proper 
plants for a rotation, always, of course, taking into the account their adaptation to the climate, com- 
mercial or other value, &c., which are considerations that belong to the practical agriculturist. For 
example, besides the elements common to all cultivated plants, the grasses and grain plants require 
a great quantity of silica ; others, such as beets, turnips, and Irish potatoes, take from the soil a large 
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amount of potash ; and clover, with all the pea tribe, and tobacco, require much lime* Plants thus 
constituted are obviously those that should succeed each other in a rotation. 

The following table from Liebig's investigations will render this still more obvious. 

The crops given were found to abstract from 2.47 acres of land the quantity of salts in the table. 

Alkaline Salts, Salts of Lime and Silica. 

Magnesia, 

A crop of wheat, - - - 1201 lbs. ZS^lbs. 260 lbs. 

A crop of peas, - - - 198|- " 371 " 46" 

A crop of beets, without leaves, 361 " 37J " — 

And the quantity of phosphates taken up aire. 

Peas. Wheat, Beets. 

117 lbs. 112 lbs. 37ilbs. 

Now from these numbers it is plain, that if any one of these plants be cultivated in a soil that 
supplies annually an amount of these salts short of what the plant requires, there must be a failure 
of the crop. Thus a soil that cannot atford a large annual amount of alkaline salts is unfavorable 
to the growth of the beet, at the same time that both wheat and peas may grow quite well. Peas, 
it is evident, can only be raised where salts of lime and magnesia are abundant, while both wheat 
and beets may flourish. 

There is no want of silica in any soil, and seeing the large quantity of this taken up by wheat, 
one might naturally enough suppose it the least impoverishing of all crops, yet the reverse of this, is 
the fact, for it is well known that the grain crops are of all others the most exhausting. 

Bousingault, who unites the rare qualifications of a profound chemist, and practical agricultu- 
rist, and therefore whose deductions are entitled to the utmost confidence, has explained this, both 
by experiment in the laboratory, and in the farm on the large scale. 

He raised wheat on a soil deprived artificially of its nitrogen, and found that it only contained the 
amount of that gas that was in the seed, showing that it acquired none from the atmosphere, while 
peas raised under similar circumstances, contained much more nitrogen than the seed, proving that 
it took the surplus from the atmosphere. And thus it is that the grain crops exhaust, by deriving 
all their nitrogen from the soil. 

His experiments on the large scale were as follows : 

Wheat was raised two successive years with manure, and one year of fallow, giving for the pro- 
duce 4318 kilogrammes of wheat and 7500 of straw per hectare, at an expense of 20.000 kilogrammes 
of manure. These when dried gave the following results. 

Wgt. dry. Carbon. Hydro. Oxyg. Nitro. Ashes. 

Wheat, 2836 1037.4. -.164.5... 1230.8. -.65.2.. 68.1 

Straw, 5550 2686.2. ..294.2.. .2 159.0. -.22.2.. 388.5 



Total, 8386 3723.6. ..458.7... 3389.8... 87.4.. 456.6 

Manure, 4140 1482.1... 173.9... 1068.1. -.82.8.. 1333.1 



Difference, 4246 2241.5. -.284.8... 2321.7... 4.6.. 876.5 

It appears from this table, that all the ingredients of the crop were greatly increased above those 
found in the manure, excepting the nitrogen, which is nearly equal in both. The carbon is nearly 
trebled, proving the truth of the theory that ascribes this constituent to the atmosphere. The hydro- 
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gen and oxygen are also greatly increased, and in the proportion in which they enter into the com- 
position of water. The nitrogen, it is plain, was derived from the manure alone, for the slight dif- 
ference presented in the table must be set down to the errors unavoidable in experiments in a large way. 
Let us now examine the experiments of M. Crudd, a distinguished agriculturist, on the culture of 
green crops. 

Lucern was cultivated for five successive years, followed by a crop of wheat manured with 44,000 
kilogrammes of manure per hectare, put on at the commencement. 

Plants. Produce dry. Contents in Nitro. 

Lucern, 1st year, 3.360 kilos 79 kilos. 

2nd " 10.080 " 237 " 

" 3rd " 12.500 " 295 '' 

« 4tli " 10,080 " 237 " 

« 5th " 8.000 " - 188 

Wheat, 6th " 1.580 " 31 

Straw, --. 3.976 " 12 



(i 



Total of Nitrogen, ....1078 " 

Amount of Nitrogen in manure employed, 224 " 

Gain in Nitrogen, 854 " 

This illustrates most admirably the value of ploughing in green crops, and taken in connexion 
with the preceeding pne,the sort of crops that should be thus treated. Even the roots of such crops, 
that remain in the soil, must to some extent mitigate the exhausting effects of grain crops, on the 
nitrogenised ingredients in the soil. 

Of course where farm-yard manure, which, as we have seen, contains all that plants require, exists 
in sufficient quantity, there will be no necessity for any rotation of crops. This is also true where 
the soil is of extraordinary fertility, such as rich bottom lands and those of prairies, where the same crop 
has been raised in succession, for twenty years or more. Many of the rice plantations present also 
good examples of this sort, with the exception, that irrigation supplies much that is taken off by the 
crop, nor can I conceive, otherwise, how they could bear the enormous drain of 40 to 70 bushels of 
rice per acre, when in many cases even the straw is not returned to the soil. 

The substitution of root crops for grasses is considered in Europe among the capital improvements 
in husbandry. The following compiled by Dr. Kane, showing the actual nutritive material derived 
from an acre of land by various crops, may have some interest. 

Crop. WeigJU Starch 4* Sugar. Gluten. Oil. Total. 

Wheat, -.1500 lbs 825 lbs.... 185 lbs.. -.45 lbs.. 1055 lbs. 

Oats,.-- ....1700" 850" '" ' 

Peas, - 1600 " 800 " 

Potatoes, 9 tons 3425 " 

Turnips, 20 " 4500 " 

Carrots, 25 " 5600 " 

Meadow hay, 1^" 1360" 

Clover hay, 2" 1800" 

Op Draining. 

There are no agricultural improvements more intimately connected with geological science than 
drainage operations, and where conducted upon an extended scale, a knowledge of geological struc- 
ture is absolutely necessary to entire success. 
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The rain water that falls upon the earth's surface, either passes of directly off the surface to a lower 
level, or sinks into the porous beds till it meets with one that is impervious; this it follows to the 
outcrop, where it vents itself in one or more springs. The line of outcrop of such impervious strata 
may often be traced along hill sides by means of these springs. Where the impervious strata occur 
near the surface, and the country has but little inchnation, swamps are often the result, and where they 
are found far below it, the opposite effect is produced. Such alternations of porous and impermiable 
beds are common in every country,* as is shown by the frequency of ordinary wells, which are de- 
pendent upon this structure, for their supply. 

Wliere the rocks are highly inclined, so that their upturned edges form the surface of the coimtry, 
it rarely suffers from excess of water, which finds a ready passage between the strata, particularly 
if they are slaty ; but regions so situated are apt to suffer from the opposite extreme, as was painfully 
illustrated in the slaty portions of Spartanburg and the adjoining districts, during the late exces- 
sively dry season ; they suffered even more than the sandy parts of the State. The reverse of this 
takes place where the rocks are horizontal or impervious. The immense tablets of gneiss that cap 
the mountains of the State, where their surfaces are level give rise to miniature swamps, as may be 
seen on the top of Table rock, and Whiteside. 

When a porous bed of considerable extent, one for instance that is made up of sand and pebbles, 
occurs between too impervious strata, an immense reservoir is formed, which is filled by the rains, 
if the strata are inclined, at the extremity where the porous bed comes to the surface. If the super- 
incumbent impervious bed be perforated so as to tap the reservoir, the water will rise to the level, 
or nearly so, of the highest point of the reservoir. If the point where the overlying bed was perfor- 
ated be lower than the upper edge of the reservoir, the water, of course, will flow out at the surface, 
or even rise to a considerable height above it, dependent upon the difference of level just stated.t 
Such fountains are known as Artesian wells. 

It will appear from the geological structure of the Charleston basin, that it presents all the condi- 
tions found in those places where borings for these wells have been most successful. In a report 
based upon this fact, which I had the honor of presenting to the Mayor and City Council of Charles- 
ton, recommending an attempt to procure water for the city, by boring, I stated 600 feet as the pro- 
bable depth that would be required to reach the water-bearing bed. Since this was written, a well 
has been commenced in the city, and at Fort Sumter, under the direction of Capt. Bowman. At the 
Fort, the green sand which underlies the Ashley beds appeared to have been reached at somewhere 
near 300 feet, which was the depth of the well at my last visit to the place. 

This corresponds with the position I had assigned that bed, but the proportion of green sand was 
not as great as that in which it is found on the Santee ; still it was highly interesting, as the only 
green sand found, occurs at the junction of the Ashley and Cooper and Santee beds, and is seen 
again thinning out in Orangeburg. In a new district, the depth assigned for Artesian wells must 
be taken with considerable latitude. 

Previous to the celebrated well at Grenelle, lUOO feet was the greatest depth reached by any suc- 
cessful attempt at boring for water. The geologists at whose instance this well was commenced, by 
the French government, had calculated 1200 to 1500 feet as the probable depth at which the water 

♦ And hence the great success of those who seek for veins of water, by means of the divining rod. 
t From * Artois,* a French province, where they have been in use for GOO years. 
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bearing rock would be reached. When this depth was attained without success, both government 
and people becanie impatient. Confident of the correctness of the principles upon which the under- 
taking was based, M. Arago urgently recommended the prosecution of the work. His representations 
were successful, and the boring was continued to the depth of 1800, when the reservoir was reached, 
and a vast volume of water rushed up, crowning this remarkable undertaking with the most brilliant 
success. The well furnishes at present about half a million of gallons in twenty-four hours. 

The sinking was commenced with an auger 12 inches in diameter, and so continued to a depth of 
500 feet, when it was changed for one of 9 inches. At the depth of 1100 it was reduced to 7 J inches, 
and at 1300 feet to one of 5 inches, with which the sinking was completed. 

The temperature of the water is 82° Fahr. 

In this country, the most successful sinkings for water have been made in Alabama, although 
there is but little known of them out of the State. They are commenced with as much confidence 
as are ordinary wells elsewhere, and instances of failure are very uncommon. In the single county 
of Greene there are upwards of 40 "bored wells," varying between 170 and 600 feet in depth, all 
constructed by private individuals, for their own use. 

They are always sunk by contract, and by persons who make boring and excavating reservoirs 
their business. The price varies, with circumstances, within certain limits, which may be set down 
at present between 50 cents and $1 per foot,* the proprietor always boarding the hands employed, 
three in number, the contractor and two black men. Any thing done beyond the simple boring, such as 
tubing, &c., is an extra charge. Accidents arising from the breaking of tools, the time lost, &c., are 
at the expense of the contractor. The simplicity and adaptation of the tools to the work, and the 
skill and dexterity with which they are used, are all admirable, and perhaps unequalled in any coun- 
try. Every contrivance has the stamp of " back- woods" force and originality, every material used 
is such as is every where accessible, and every tool such as the most ordinary workman could 
construct. 

The Alabama wells, on account ot the great number in a limited area, are exceedingly interest- 
ing, in relation to the supply of water, as affected by the number of wells. The quantity of water 
furnished by a new well becomes less after some time, but this is found to be the result of the obstruc- 
tion caused by the falling in of the sand, and when this is removed, the quantity is again increased. 
No diminution is perceived from the increased number of the wells. Four of the most copious foun- 
tains in the State are but a few hundred yards distant from each other. The quantity of water 
varies from a very feeble stream to 360 gallons per minute. This difierence is due to the relative 
levels of the points where the sinkings are made ; the quantity of water of course is diminished by 
the resistance that the head has to overcome. 

The following table exhibits the temperature of the water of some of the wells in Greene county, 
Alabama, in relation to their depth. The temperature was taken as the water issues from the spout, 
and does not show that of the water at the bottom of the well, for in some of them water is found 
at various depths, which is mingled together as it comes from the spout; still the results are inter- 
esting, as illustrating the general increase of temperature towards the earth's centre. 

The temperature of the ordinary wells of the county is 64°. 

* The diameter of the Augur never exceeds 4 inches. 
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No. Depth of Well. Temperature. 

1 173 feet, 64° Fahr. 

2 193 " 660 " 

3. -.258 •* 64^30' " 

4. _-368 " -- --.650 " 

5... 415 " 68° " 

6. - 420 « _._ 660 " 

7. 468 " --_ _-66O30' " 

8. -.525 ^- 70^^ « 

9 544 " ---720 « 

To return from what may appear a digression, though really connected with the subject. The 
springs formed by the percolation of water through fissures and porous strata, unite their waters as 
they flow down hill-sides, and form rivulets ; these by their imion produce rivers, which scoop out 
channels in their courso to the coast line. The face of the country in this way is drained.^ Where 
the declivities are steep, the water passes off rapidly, and inundations are rare ; but where the bed 
of a river towards its mouth has but little inclination, it is unable to vent the water that rushes down 
the steeper descents above, and which constantly accumulating, spreads out laterally, producing in- 
undated land, and swamps. 

The simplest mode of relieving the lands on the banks of sluggish streams, is the removal of ob- 
structions, and the clearing out of the channels of such streams. An interesting example of the ef- 
fects of this process occurred on the S. Edisto ; in order to improve the stream, for the purpose of 
rafting lumber, it became necessary to remove submerged logs, accumulations of dead timber, &c. 
When this was completed the water had fallen 3 feet, which drained some very valuable rich swamps 
on the banks. Next to this is the effect produced on drainage by straightening the channel of a 
stream. It is obvious that straightening the course of a meandering river increases its velocity ; if 
a stream 10 miles in length, having a fall of 20 feet, or 2 feet per mile, be reduced by straightening to 
6 miles, the fall becomes 4 feet per mile, the volume of water vented is proportionately increased, 
and its surface of consequence lowered. In navigable streams such improvements require great 
caution ; but there are numerous small streams in the State, particularly those that flow along the 
strike of the rocks, that would be greatly improved by a little labor bestowed in this way. It seems 
to me that the improvement of such streams, in relation to health and drainage, would be a proper 
subject for the premiums awarded by Agricultural Societies. 

Many of the upper districts present no other possible local cause of disease, than the obstruction 
of these streams, and the effect upon the rank growth of a warm climate. Mr. Ruffin was struck 
with this fact, and pointed out the remedy in his Report. 

The shutting out of the water of a river, by embanking, is a mode of reclaiming land that requires 
great judgment, and often considerable capital, and can consequently only be undertaken when the 
land is of great value. In the tide swamps, reclaimed for rice culture, it is necessary to enclose the 
land completely, in order to have the water under entire control, the drainage being conducted 
through flood gates. The rice plantations are perhaps the best models that the country affords of 
this mode of reclaiming lands. But, in ordinary cases, that occur above the tide line, the land re- 
claimed is not enclosed altogether. The embankment is commenced at the upper end of the land 
to be drained, and is continued downwards until a suflScient fall is secured to allow of a free passage 
for the springs and surface water. The embankment is now discontinued, and when a freshet occurs, 



OP SOUTH CAitOLINA. 249 

of course the water is shut out; and when it rises to an exUaordinary height, even the back water 
can only overflow it when its level at the lower end of the embankment is equal to that of the land 
reclaimed ; besides, such an overflow does but little injury, excepting when the crop is on the ground. 
The cause of failure in attempts at improvements of this sort, generally arise either from contracting 
the bed of the river too much, by the embankment, or the defective construction of the latter. There 
is gre^t temptation to encroach upon the liver, for, immediately on the river bank the land is usually 
higher than it is farther from it. But it is better to forego this advantage, considerable as i.i is, and 
give the river a * wide barth,' than to endanger the entire improvement. 

Very serious mistakes are committed in the construction of dams and embankments, for want of 
knowledge of the enormous force exerted by a mass of water in motion ;* in such cases it is best to 
be on the safe side. 

There are two capital improvements of this character in the State; one on the Peedee at Society, 
and the other on Santee at the head of the canal, that will long remain, monuments of the judgement 
and perseverance of the proprietors. 

At the junction of the high land and the swamp, there is very generally a space lower than that 
part of the swamp intervening between it and the river; advantage is often taken of this depression, 
a ditch is cut, and a part of the water of the river turned into it, which soon excavates a considerable 
channel ; the river, by being thus divided is lowered, and the land to be drained is converted into 
an island. 

The extensive swamps of some of the rivers of South Carohna ofier, it appears to mo, a fine field 
for the profitable investment of capital in their improvement* The cost, and prospects of success and 
profit, are susceptible of pretty accurate calculation, from data that it is the business of the engineer 
to furnish. There is a vast amount of land of this sort in the State, the improvement of which, to be 
profitable, should be conducted on a scale that would place it beyond the reach of private eiUorprize. 

The swamps of the State in relation to drainage, admit of a two fold division, those on the banks 
of rivers, and that result from their overflow, and those that are produced in depressions having im- 
pervious bottoms that retain the surface water and that flowing in from the sides. When the latter, 
as is often the case, are sufiiciently elevated, and far removed from the channels of drainage, they 
may be reclaimed by a canal, and the question becomes one of expense and profit. Before any im- 
provement of this sort is undertaken, we should be satisfied that our swamp is not composed of light 
spongy vegetable matter, such as is produced by certain mosses, for if so, it will be sure to sink, as 
decomposition proceeds, which will be very rapidly, when once drained, till the surface is below the 
drains ; when our draining operations must be renewed or the whole abandoned. These sphagnous 
swamps generally occur where there is nothing washed in from the surrounding land to give them 
solidity. 

There is a vast amount of labor wasted, in the defective location and construction of ditches, and 
it is much to be regretted that we have no men who study the subject of draining, and pursue it as a 
business. It appears to me that it would be a proper and useful addition to the duties of our surveyors, 
to examine the ground to be drained, estimate the amount of water to be vented, locate and proportion 
the ditches accordingly for the ditcher; but instead of this the matter is often committed to persons 
utterly ignorant of its principles. 

• Experiments made on the force of waves in the British seas, give that force, in storms, at 3 tons per square foot. 
69 
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There are in Barnwell, the lower part of Edgefield, and elsewhere m the State, extensfre 
ponds, that from the geological structure of that region, I am persuaded might be drained at little ex- 
pense, by a simple process that is practised in Europe with success; I mean by boring. I have ex- 
plained the manner in which these ponds are formed ; now if the impermeable bottom be perforated 
by boring or by a common well, until a bed of sand or gravel be struck, the water, if conducted mto 
it, will disappear. The orifice must be protected by a covering of pebbles and sand through 
which the water may percolate, otherwise mud, ScCj may be carried down and the drain obstructed. 
Series of springs along hill sides are often tapped in this way, and made to sink, instead of overflowing 
the bottom lands. In deep excavations, on rail roads, particularly when they run along the strike of 
the slaty rocksy slides often take place, which are dangerous, and the removfil of the fallen earth ex- 
pensive. An ingenious and simple mode of preventing this has been practiced. It consists in bor- 
ing into the side of the cut, giving the hole a sufficient slope to allow the water to run ofl"; iron tubes 
having their sides perforated, are introduced into them, by which means the land is drained, and the 
cause of the sliding removed. 

The waste, by ihe washing away of the soil from hill-sides, in broken and hilly ground, is a 
serious evil, that requires no ordinary care to prevent. Horizontal ploughing, or ploughing with 
an inclination barely sufficient to carry off the water collected in each furrow, has been proposed 
as a remedy, and tried, to some extent, in the State ; but, however true in principle, the difficulty, 
in practice, is so great, that it has, I believe, been generally abandoned ; or else it has degenerated 
Hito mere zigzag lines, which are rather an injury than a benefit. This has been superseded by 
hill-side ditches — a system more efficient, and far less difficult in practice. The principle consists 
in having the sloping ground traversed by ditches of sufficient capacity and inclination to vent the 
water of the furrows, which are so arranged as to empty themselves into these ditches. 

I saw, in Fairfield and Pendleton, with much pleasure, that improvements of this sort were 
making considerable progress. With regard to grading the ditches, it is plain that the nature of 
the soil must be taken into account, as well as the quantity of water to be carried off. 

In a light soil subject to wash, the inclination must be barely sufficient to carry off the water; 
otherwise a greater evil may be produced than the one to be remedied. The capacity of the ditch 
must be increased in order to compensate for the slight inclination. In stiff, tenacious soils the 
slope of the ditches may be greater, and the capacity regulated accordingly. The number of 
ditches required will also be determined by these circumstances, and the height of the hill-side, and 
of course no general rules can be given. 

Operations of this sort are not, like other things, good so far as they go, but may be absolutely 
an injury, unless properly done. And even when properly constructed, the ditches require constant 
repairs, cleaning out, <fcc. in order to their full effect. Where the soil is always kept bare, I know 
of no means of preventing the washing of steep hill-sides, more practicable than this. 

A system of drainage, to be effective, must not only take off the surface water, but the arable 
soil must also be drained to a considerable depth ; for, though no water may appear upon the 
surface, the soil may be saturated with moisture, and until this can escape freely, no permamenl 
improvement of the soil can be effected. 

The effects of drainage on the soil are much more complex than is generally imagined. They 
have beon studied with great care by Dr. Madden, who, some years since, presented a paper to the 
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" HigfaiaDd Agricultural Society," of Scotland, in which was given the result of numerous experi- 
ments, illustrative of the subjfect — from which it appears, 

1. That excess of stagnant water in the soil prevents the free access of atmospheric air, which 
has been shown to be necessary to the fertility of the soil. On the contrary, when the water has 
a free outlet through the soil into the drain, every shower of rain displaces the water in the soil,* 
which is followed by atmospheric air, and a healthy downward current of water and air is estab- 
lished, instead of an upward one of stagnant water, produced by evaporation. 

2. The temperature of an undrained soil is greatly diminished, as compared with one well 
drained — the diflference amounting to 6^° Fahr. in experiments continued for several days. 

In winter a drained soil will assume the temperature of the atmosphere, but in an undrained, the 
temperature will remain at between 39° and 4(P, owing to the fact that water has its greatest 
density at that temperature, and hence increase of heat or cold causes it to become lighter — so thsit 
in either case, there is no transmission of particles downwards, after this temperature has been 
attained, and consequently no decrease of temperature, and the relation between the temperature of 
the air and the soil, so necessary to vegetation, is deranged. 

3. The effects of excess of water in the soil, on the results of the decomposition of organic 
matter, has been already alluded to. Instead of the highly nitrc^enized substance into which 
vegetable matter is converted, when decomposed in the air, or in a porous and properly drained soil, 
there is left a black inert matter. Besides, as oxygen is necessary to decomposition, and all the air 
present in an undrained soil is that dissolved in the water, it can derive but little from that source — 
it must take it from the water itself. Hydrogen is therefore set free, which unites with the carbon, 
forming carbonetted hydrogen, which takes away a portion of carbon from the soil, if it be not 
even injurious to the growing plants. In a well drained soil pervaded by atmospheric air, the 
hydrogen set free might have united with nitrogen to form amonia. 

4. The evaporation going on from a wet soil keeps the growing plants constantly in a damp 
atmosphere, thereby retarding the healthy exhalation from the surface of the leaves, so necessary 
to their healthy growth. 

6. But perhaps the most interesting effects of drainage are the influences exerted on the chemi- 
cal changes going on among the salts in the soil. 

Bertholet had, long ago, shown the modifications to which ajfflnity is subject, depeodent upon the 
circumstances under which matter may be placed. For instance, if carbonate of lime and muriate 
of soda, (common salt,) be brought together with excess of water, no chemical change can take 
place ; if, however, they be barely moistened, decomposition commences, and two new salts, muri- 
ate of lime and carbonate of soda, are formed. They are both soluble, and highly valuable— the 
carbonate of soda increasing the solubility of the oi^anic matter in the soil, and the other increas- 
ing its absorbent and retentive powers. If excess of moisture be again present, these salts return to 
their original state. 

If a mixture be made of sulphate of lime and carbonate of amonia, and moistened or mixed with 
moist sand, so as to represent the state in which a well drained sdl exists, an interchange takes 
place, and sulphate of amonia and carbonate of lime are formed. Now by this process the volatile 
carbonate of amonia is fixed and retained in the soil. This is the basis <^ Leibig's theory of th€l 
fixation of amonia by sulphate of lime, or gjrpsum. 
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If the sulphate of amoiiia be brought in contact with carbonate of lime, decomposition again, m 
the reverse order, takes place, provided that there be no excess of water, and that the two be not 
altogether dry, but having that degree of humidity which is found in well drained soils, and carbo- 
nate of amonia and sulphate of lime are again formed. Now it must be recollected that it is the 
carbonate of amonia alone that is useful to plants, although it is laid up, as it were, for use, in the 
form of sulphates. So muriate, phosphate, and oxalate of amonia, produce no useful effect; but 
when brought in contact with carbonate of lime, under the circumstances of humidity and porosity 
existing in well drained, cultivated land, they are converted into carbonate of amonia. This shows 
the value of carbonate of lime in the soil, even where it may be found in another form. Does it 
not explain the more energetic action of gypsum on marled land J Does it not also indicate marl- 
ing as the proper remedy for the excess of muriate of soda and other salts, in recently reclaimed 
salt marsh? 

The noxious salts that often exist in soils saturated with stagnant water, are removed by drainage, 
and the soil in effect deepened. Nothing is more common than to see a crop grow luxuriantly for 
some time, in its early stages, and after that to fail totally. Before the mtroduction of syste?natic 
draining, in Scotland, this used to take place over considerable districts of country. The cause 
was this; a soil may be drained to a depth of two or three inches, and yet may be wet below that. 
This depth of soil may be sufficient for plants at first, but when they grow larger, and extend their 
roots deeper, the soil drained is not sufficient to furnish the conditions required for healthy growth, 
and the effect above stated is the result. 

Numerous other examples might be given, to show the favorable conditions induced in the soil 
by drainage, but these must suffice. 

rioughing, in some of its effects, resembles draining, and ranks high among the mechanical 
means of improving the soil. Sub-soil ploughing is, indeed, a mode of draining that, under certain 
circumstances, is quite efficient. It has an obvious advantage over deep ploughing, where it is not 
safe to turn up the sub-soil, at the same time that it is necessary it should be broken and rendered 
permeable. 

Attention to the nature of the sub-soil will prevent the mistakes committed in deep ploughing, 
where it is turned up. When the sub-soil is good it may be brought to the surface, but always cau- 
tiously, especially where the soil is not a deep and porous loam ; and there is the more caution 
required where a pretty good soil has been made, by good tillage, on a poor subsoil. Yet deep 
ploughing is the only practicable means of increasing the depth of the soil, a condition of great 
importance. A deep, porous soil is less liable to the waste from washing than a thin one, because 
the rain sinks into it, and is retarded in its downward progress. Drainage and gradual deepen- 
ing of the arable boil should always go hand in hand. 

Soils of the State. 

The classification of the soils of the State, which is here proposed, is one founded on their geo- 
logical relations, or, in other words, upon the rocks from which they are derived. The name will 
always convey some general idea of the character of the soils, at least in the upp^r part of the 
State. The soils of the Tertiary formation are not so easily classified, as they are derived from 
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materials that were once suspended in water, or rolled along by its force, and deposited, generally 
without any order having reference to mineralogical character. The modifications which they pre- 
sent ai*e, therefore, often due to the physical features of the country, and their relative position. 
Although the whole region is underlaid by lime, it is only in a tew limited spots that it has exerted 
any influence on the soil. The alluvial soils derive their character from the rocks over which the 
rivers flow, whose debris they bring down. The materials of which these soils are formed become 
finer as they approach the coast, in proportion as the transporting power of the water becomes less. 
Nearly all the rivers of the State flow, for a considerable distance, over marl, the finer particles of 
which they carry with them in their progress, to enrich the alluvial soils towards the coast. 

A few oi the rivers, as the Edisto and its branches, that do not rise high up the country, but flow 
through extensive swamps, bring down much vegetable matter, which gives a peculiar character to 
the alluvial on their banks. 

Classification of iSoils of the State. 

1. Granitic soils, including those derived from gneiss. 

2. Trap soils, including those derived from rocks in which hornblende abounds. 

3. Mica slate soils. 

4. Talcose slate soils. 

6. Soils of the clay slates. 

6. Soils of the Tertiary formation. 

7. Alluvial soils. 

In the general views of soils, given in the preceding pages, the characteristics of the granitic soils 
« of the State were pointed out. The soils of the coarse, crystalline, and feldspathic granites are 
loose in texture, of a gray color, and are almost invariably appropriated to the cotton crop, wherever 
they are found. Taken altogether, they are among the best upland soils of the State, exceplhig 
occasionally, when found on the tops of ridges, where there is often little left besides the quartz 
grains, the other constituents being washed away. 

The following analyses of soils are intended to illustrate the general character of the soils of the 
State, and no more. Analyses of soils, to answer the requirements of agriculture, at the present 
day, by determining the composition of every variety of soil in the State, would require the undi- 
vided labor of many years. 

Analysis of Granitic Soils. 

No. 1 is from Union, near the village ; No. 2, from the hills near Grindal Shoals ; No. 3, from the 
Saluda, near Neely's Ferry. 

No. 1. No. 2. No. 3. 

Organic matter 5.50 3.62 2.60 

Silica.-- 82.40 84.30 90.00 

Alumina 6.20 5.80 7.40 

Oxide of iron 2.40 2.00 3.00 

Lime 0.20 0.50 

Magnesia 0.50 0.40 1.00 

Potash and soda - trace 0.50 0.60 

Water and loss 2.80 288 5.40 

100.00 100.00 100.00 
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These soils were all in cultivation. No. Shad suffered much from washing, and small fragments 
of feldspar could be seen in it. 

Of tlie following soils, No. 1 is from Newberry, between the village and Ashford's Ferry ; No. 2 
from Montecello, Fairfield ; and No. 3 from the side of a ridge, near Peay's Ferry. 

No. 1. No. 2 No. 3. 

Organic matter -. 6.20 •. 7.00-.. 2'00 

Silica 79.30 80.00 75.00 

Alumina - 5.20 6.30 8.00 

Oxide of iron.-- 1.75 2.20.-. 3.10 

Lime 0.04 1.00 .50 

Magnesia 0.50 trace. 

Potash and soda 0.06 0.30 _. 

Phosphoric acid trace 

Water and loss 7.45 2.70 11.40 



100.00 100.00 100.00 

No. 2 is a fertile soil, and well cultivated. The sub-soil is decomposed granite, with crystals of 
hornblende disseminated through it. No. 1. which is from a level tract of land, is also a produc- 
tive soil. 

Of the following, No. 1 is from Liberty Hill, Kershaw District ; No. 2 from Chesterfield, and No. 

3 from York, near the village. 

No. 1. No. 2. No:^. 

Organic matter 2.18--- 1.20 4.50 

SUica 74.00 86.40 71.60 

Alumina 10.00 6.60 9.40 

Oxide of iron 3.50 2.20 3.70 

Lime 1.00 1.00 1.40 

Magnesia 0.40 0.50 

Potash and soda trace trace 0.06 

Water and loss 8.92 2.60 8.84 



100.00 100.00 100.00 

These may be taken as a fair representation of the soils derived from the true granites of the 
State. 

The soils from the gneiss resemble these in general character ; but they are not, like them, sub- 
ject to so much waste from rains. 

The following soils have this rock for the sub-soil. No. 1 is from Edgefield, above the vill^e ; 
No, 2 from Abbeville, near Pinson's Ford, on Saluda ; and No. 3 is from the Tumbling Shoals. 

No. 1. No. 2. No. 3. 

Organic matter - 5.30 1.20 3.00 

SUica 80.40 83.00 80.00 

Alumina 7.62 5.40.— 7.00 

Oxide of iron _. 1.60- — 2.00 4.00 

Lime - 1.40 0.60 0.02 

Magnesia 1.00 0.75 — 

Potash-.- .16--- 0.50 

Phosphate of lime trace 

Water and loss 2.52 7.05 .... 5.48 

100.00 100.00 100.00 
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The sub-soil of No. 1 consisted of a light, yellow clay, with crystals of feldspar scattered through 
it, and small concretions of iron ore. Though a productive soil, it would have been greatly bene- 
fitted by deep draining. 

Of the following, No. 1 is from Anderson, below the village ; No. 2, from Spartanburg, three 
miles north of Limestone Springs ; and No. 3 from Greenville, east of the village. 

No. 1. No. 2. No. 3. 

Organic matter 1.20 4.20 2.60 

Silica 88.00 70.00 75.00 

Alumina 5.40 8.00 10.10 

Oxide of iron 2.30 3.00 2.50 

Lime 1.00 2.00 0.40 

Magnesia 1.00 0.50 

Potash 

Phosphate of lime trace 

Water and loss 2.10 11.30 8.90 



100.00 100.00 100.00 

Of the following, No. 1 is from the top of Glassy Mountain, Greenville ; No. 2, from Pendleton 
North of the village ; and No. 3 is decomposed gneiss, from an excavation in front of the residence 
of the Hon. J. C. Calhoun. 

No. 1. No. 2. No. 3. 

Organic matter 6.00 8.00 

Silica 66.60 70.00 80.00 

Alumina 1160 10.00 9.80 

Oxideofiron - 4.00 2.40 2.00 

Lime 100 0.90 0.30 

Magnesia 0.06 1.00 0.40 

Potash 0.40 0.60 0.70 

Sulphate of lime 0.80 

Water and loss 10.34 6.30 6.80 



100.00 100.00 100.00 

Soils of the TVap Rocks. 

Nothing can be more striking than the contrast between the soils of the Trap rocks, and those by 
which they are surrounded. Their warm deep brown color, distinguishes them from the other soils 
of the State ; and the only soils for which they can be at all mistaken, are those derived from the 
hornblende slates, which they resemble in colur and texture, but the color of the latter inclines more 
to yellow. They are known in Laurens as mulatto soils, in allusion to their color. 

The Trap soils are more uniform in character than any other soils in the State, at the same time 
that they are much more influenced by the physical features of the country ; owing to their peculiar 
subsoil. 

The rock passes in the last stages of decomposition into a yellow clayey substance resembling 
wax, which is not very plastic, but is exceedingly impervious to water, and hence, where the land 
is not broken or sufficiently inclined to allow the water to pass ofl^, the soil becomes unproductive. 
For this reason the extensive trap region of Chester has never been brought into cultivation, except- 
ing in spots, where it is undulating. And yet this soil is precisely the same as that of the Plat-woods 
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land, so highly prized in Abbeville, excepting so far as the Abbeville lands have been improved by 
cultivation. 

I was informed that this region was once a naked plain, with but a few scattered Post Oaks, the 
stumps of which arc yet seen. The soil bears in appearance a resemblance to what are called Post 
Oak prairies in Alabama. 

I believe the Black Jack Oak, which is the common growth of this part of Chester, has produced 
a false impression in relation to the soil where it predominates. 

The indications presented by trees, of the value of soils, are not reliable, beyond the neighborhoods 
where direct observations have been made ; for what is true in one place, may mislead in another, and 
I think that this tree indicates the relations of the soil to moisture rather than to fertility. 

Thorough draining, breaking up of the sub-soil, deepening the arable soil by judicious ploughing, 
and the addition of organic matter, arc the means of bringing the Chester lands, up to the best in 
the State. 

I have noticed that trap soils are preferred for grain, rather than for cotton, where a choice is pre- 
sented. But unfortunately they do not constitute a large portion of the soils of the State, but inter- 
sect it in narrow strips. 

The following analyses show the composition of these soils. No. 1, is from the Flat-woods, N.W. 
of Calhoun's Mills, from a well cultivated plantation. No. 2, is from tlie Meadow Woods not cultivat- 
ed. No. 3, is from Fishing Creek, Chester, not cultivated. 

Ko. I. Ko. 2. No 3. 

Organic matter, 9.20 3.40 1.90 

Silica.. 52.00 53.00 60.00 

Aiuniina, 22.10 10.30 20.50 

Oxide of Iron 9 00 14.10 8.70 

Lime,, 2.50 1.80 2.90 

Mag.iesia, traco 0.50 

Potash and Soda, 0.40 trace 0.20 

Phosphate of lime, trace 

Water and loss, _ 4.80 7.90 6.70 



100.00 100.00 100.00 

Of the following, No. 1, is from a well cultivated plantation near Cambridge, Abbeville. No. 2, 
is from Dutchman's Creek, Fairfield ; and No. 3, from an exhausted field about 18 miles south of 
Yorkville. 

No. 1. No. 2. No. 3. 

Organic matter _ 10.05 7.30 2.20 

^ilica. 48.30 56.00 69.00 

Alu'nina 19.36 20.10 16.60 

Oxide of iron, 8.40 6.20 7.20 

J.ime. _ _.- 4.00 3.00 2.00 

Magnesia, trace 050 

Potash and Soda 0.90 0.50 

Phosphate of lime, 0.10 trace 

Water and loss, 8.89 6.90 2.50 



100.00 100.00 100.00 

So great is the efiect of a judicious culture on these soils, that scarcely any correct idea can be 
formed of their fertility, from their chemical composition. 
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I was not a little surprised at first to find such soils exhausted, and in many cases abandoned. 
An instance of this sort, on a considerable scale, occurs at Cambridge, and No. 3 is another. The 
abundant crops that they yield at first, and subsequent bad managament, soon removes the organic 
matter ; the arable soil becomes thin by washing, and defective drainage accomplishes the rest. But 
as these soils are among those denominated naturally fertile, they are soon restored by rest and pro- 
per treatment ; for, as I have heard it sometimes expressed, they are not exhausted but tired. 

The hornblende slates are found outcropping in the direction of the trap dykes, and the soils may 
be mistaken for each other. I have already said that their color is sufficient to distinguish them. 
They are much lighter in texture, although ranking among stifi* soils, and they never rest upon a 
subsoil at all resembling that of the trap soils. 

I give three analyses of hornblende slate soils. No. 1, is from Laurens near the Saluda; No. 2, is a 
soil from the slates extending from Spartanburg across Greenville, below the mountains; and No. 3, 
is from Pendleton, near Sloan's ferry. 

No. 1. No. 2. No^ 3. 

Organic matter, 6.50 4.30 5.00 

Silica, - 60.04 68.40 70.10 

Alumina,-- - 13.56 14.20 12.00 

Oxide of Iron, - 6.30 7.00 8.00 

Lime, _- 2.19 2.00 1.60 

Magnesia, 1.00 rf.50 

Potash and Soda, 0.50 0.05 trace 

Phosphate of lime, trace 

Water and loss, 9.91 4.05 2.80 



100.00 100.00 100.00 

Soils of the Mica Slates. 

These soils, in South Carolina, are in general pretty good, where quartz is not too abundant. 
The plantations along the road between Edgefield and Abbeville present opportunities of observing 
the character of these soils. Mica slate lands are not subject to be broken up by ravines, to the same 
extent as those of the granite. 

Where these slates rest upon gneiss, or alternate with it, they form a good subsoil by disintegration, 
and having more feldspar in their composition, they give rise to better soils than the same rocks in 
some of the upper districts. The mica slate soils of Abbeville are for this reason good soils, while the 
soils in Spartanburg, in the region of the Cowpens, are thin and unproductive. On examining the 
subjacent slates it will be found that they are filled with lenticular quartz grains of various sizes ; 
when the rock is disintegrated, these, being indestructible, remain on the surface and often cover it. 
A similar structure to this may be seen in the slates west of Oconee mountain ; and towards Brass- 
town, the hills are covered with these lenticular pieces of quartz, coated with mica. Of course a poor 
soil must be the result. Between the mountain and Chatuga the slates are soft, and the soil good in 
proportion. 

I give the analyses of three specimens of soils from these slates. No. 1, is from Abbeville, below the 
Court House ; No. 2, is from Greenville, near Tiger, and No. 3, from Pickens, above Oconee station. 

60 
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No. 1. No, 2. No. 2, 

Organic matter, 6.90 7.00 340 

Silica, - 74.30 69.40 79.60 

Alumina -- 8.40 9.30 6.40 

Oxide of Iron, - 6.00 4.00 5.00 

Lime, - - 0.60 1.00 0.40 

Magnesia,--- 1.00 0.70 1.00 

Potash and Soda, : 0.70 0.35 0.25 

Phosphate of lime, trace 

Water and loss, 2.00 8.25 3.95 

# ' 

100.00 100.00 100.00 

Soils of the Talcose Slates. 
These are certainly the poorest soils in the upper country. They are found in the gold regions of 
the State, but it will be recollected that gold is found in other rocks that must not be confounded 
with these slates. The following are analyses of these soils from the gold bearing rocks of Lancas- 
ter. No. 1, from the vicinity of the mines South East of the village, and No. 2 is from the Northern 
part of the District, both cultivated soils. 

No. 1. No. 2. 

Organic matter, 6.40 — 4.50 

Silica, - 70.00 80.00 

Alumina, 5.00 6.00 

Oxide of iron, 3.00 2.00 

Magnesia, - -_ .1.60 1.90 

Potash and Soda, -. 

Phosphate of lime, traco 

Water and loss, 6.00 5.60 

100.00 100.00 

Soils of the Clay Slates. 

The soils of these rocks border the Tertiary through its entire extent on the North, and cover a 
considerable area on Stevens' Creek, in Edgefield. They are poor and thin, and when worn out, are 
reclaimed with difficulty ; they do not, however, suffer to the same extent from retentiveness, as simi- 
lar soils do that rest on horizontal rocks. The slates being highly inclined, and much fissured, al- 
low the water to pass off freely. 

Where the slates are not too much intersected by quartz veins, they form the basis of a soil that 
with good management may be rendered productive. I saw some good farms on these rocks near 
Mr. Crogan's, Chesterfield, where they contain less silica, and where, instead of being gray, like the 
Edgefield soils, they are red. 

No. 1, is from Stevens' Creek, Edgefield; No. 3 from a field North of Columbia, and No. 2 from 

Lexington, near the Saluda. 

No. 1. No. 2. No. 3. 

Organic matter, 2.40 6.70 5.60 

Silica; 80.72 76.30 80.30 

Alumina, 12.00 10.40 9.00 

Oxide of iron, 1.60 _ 2.00 2.40 

Lime, trac3, 1.00 0.50 

Magnesia, -.0-05 0.50 trace 
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P.tash and S:>da,-.- trace, 0-40 0.30 

PLosphato lime, .trace, 

Water and loss, 3.33 2.70 1.90 



100.00 100.00 100.00 

Soils of the Tertiary. 
The sandy hills in the upper part of the region occupied by this formation, are covered with 
pines; the subsoil being sand, gravel and clay; the soil is thin and poor, and is kept so by the annu- 
al burning of the vegetable matter, that otherwise, in time, would accumulate, when the land is at 
all level. 

In the vales between the hills, and on the hill sides, the soil is often productive, and is cultiva- 
ted with ease. There are few soils more grateful, or that yield a more ready recompense to indus- 
try ; it continues to produce as long as there is an atom left of any thing that can sustain a plant. 

The following analysis of a soil* from the land of J. D. Legare, Esq., at Aiken, by Professor 
Shepard, will show the character of the cultivated land alluded to. 
Surface Soil, 

Water of absorption, 5.500 

Organic matter, 8.500 

Silica, 77.000 

Protoxide of iron, 4.005 

Alimina, _ 5.000 

Lime with traces of magnesia and phosphoric acid, 0.050 

100.^055 
Suh. SoU. 

Water of absorption, 8.00 

Silica, 81-00 

Peroxide of iron, 3.50 

Alumina, 5.50 

Carbonate of lime, 0.40 

Traces of magnesia and loss, 1-60 

100.00 

The following soils are from lands in cultivation. No. 1, from Piatt's springs, Lexington ; No. 2 

from Richland, below Columbia ; and No. 3, from near Bennettsville, Marlborough district. 

No. 1. No. 2 No. 3. 
Organic matter 6.50-.- 9.00 5.40 



SUica 80.00- 

Alumina 5.60. 

Oxideof iron.-- ._ _.. 3.00. 

Lime 0.60. 

Magnesia . 

Potash and soda 

Phosphates trace- 
Water and loss 4.30- 



6.60 


. . _ . f f .tj\j 
.... 4.80 


2.40 


5.00 


1.00 


.-.. 0.80 


0.50 

trace 


.--- 1.00 


4.00 


._-. 5.70 



100.00 100.00 100.00 

Below the sand hills, about twenty or thirty miles, extending from the Upper Three Runs, through 
Orangeburg, near the village, and across into Sumter, there is a belt of country covered by a far bet- 

* Southern Agriculturist. 
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ter soil ; the type of which is found in the yellowish red loams associated with the burrstoiie pro- 
per; and which is best seen around the village of Orangeburg, and thence to McCord's ferry. 

The following analyses present the average of this soil. 

No.l, from Orangeburg village ; No. 2, from Lang Syne ; No. 3, from Sumpter, near Statesburg, 

No. 1. No. 2. iVa3. 

Organic matter.- 5.60 7.00 4.40 

Silica G6.90 71.00 80.30 

Alumina--- 9.G0 8.50 6.60 

Oxide of iron 6.00 4.00 3.70 

Lime 2.00 1.56 0.90 

Magnesia .50 1.00 trace 

Potash and soda trace .50 

Phosphate of lime 

Water and loss 9.40 6.44 4.1-0 



100.00 100.00 100.00 

I am persuaded that much of the fertility of these soils must be attributed to their physical proper- 
ties, as well as to the amount of lime present in them. In appearance they resemble the mulatto 
soils of the hornblende rocks, but are less stiff. On approaching Statesburg from Sumterville, the 
transition to these soils is remarkable. 

For analyses of the cotton lands on the head waters of Cooper, made by Dr. J. L. Smith, under 
the direction of the Black Oak Agricultural Society, see Appendix. 

No. 1, of the following is good cotton land ; the specimen is from a plantation in Darlington, a few 
miles S. E. of the village ; No. 2, is from Marion, east of the Court House; No. 3, is from Beaufort, 

near Coosahatchie. 

No. 1. No, 2. No. 3. 

Organic matter 8.00 3.50 2.60 

Silica - 70.00 -.78.00 86.50 

Alumina -- 8.60 6.60 6.00 

Oxide of iron 5.00.,- 4.70 2.00 

Lime - .06 .-- 0.60 

Magnesia trace trace 

Potash and soda .04 

Phosphate of lime 

Water and loss 8.34-.. 7.16.-- 2.30 



100.00 lOOOO lOOOO 

The following exhibits the composition of two soils, one from an unproductive piece of land in 
Horry, near Little River, and No. 2, from a drained pond near the Lower Three Runs, Barnwell 
district. 

No. 1. No. 2. 

Organic matter, 9.75 11.00 

Silica, - 67.00 65.00 

Alumina, 9.60 10.00 

Oxide of iron, 5.60 4.30 

Lime, .40 1.00 

Potash and Soda, trace trace 

Phosphate of lime, - 

Water and loss, 7.65 8.70 

100.00 lOO.OO 
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No. 1 was evidently suffering from imperfect drainage. A dose of marl would be of great advan- 
tage to both these soils; that, together with a thorough breaking up and exposure to the atmos- 
phere, cannot fail to render such land productive. 

For the composition of the soils of the islands along the coast, appropriated to the growth of Sea 
Island cotton, see Prof. Shepard's Report, in Appendix. 

The mud from the salt marslies is applied just as it is taken from the marshes. And the tall 
marsh grass, {Spartina glabra^) is frequently placed in the drill, and, it is said, with good effect. 

Alluvial Soils. 

The alluvial soils of the State are exceedingly valuable — of which the rice plantations present 
magnificent examples. Taken ailogether, there are no lands in the State, or perhaps in the country, 
cultivated with greater care, so far as manual operations are concerned, than these plantations. It 
is true it is at the expense of much labor, for ploughs are seldom used — the whole being strictly 
hoe culture. These soils are often of great depth, amounting, in many cases, to from ten to twenty 
feet. On some of the rivers the whole is composed of black mud — being decomposed vegetable 
matter, mixed with sedimentary matter ; and although differing entirely from it, in chemical compo- 
sition, it bears a strong resemblance to the mud of peat bogs, and, like it, too, it has a vast quantity 
of wood buried in it. 

The composition of these soils will appear from the following analysis by Prof. Shepard. The 
specimens analyzed are from the Tide-swamp plantation of Col. R. F. W. Alston. 

The quantity of organic matter is quite large, both in surface and sub-soil ; indeed the two are 
but rarely distinguishable in soils derived from deposits of fine sedimentary matter. 





Soil No. 10. 


No. 4. 


No 13. 


No. 7. 


No. 10. 




From die subsoil, 
many feet deep. 


Tak**!! from field 
No. 4, about two 
inches deep. 


From field No.13, 
two and a half 
inches deep. 


From field No. 7, 
Exchange Plant- 
ation. 


Surface soil No. 

10, two inches 

deep. 


Water expelled by heating at 300° F. 

Organic matter with remainder of ^ 
water (not previously expelled at > 
300O F.) driven off by full ignit'n ) 

Silica - 


7.00 

27.00 

55-00 ♦ 
4.00 
1.00 

6.00 


G-00 

24-00 

60.00 
4.00 
0.80 

5.20 


6.00 

14.00 

70.00 
5.00 
1.00 

4.00 


7.20 

27.00 

55.00 
4.00 
1-00 

5-40 


6.80 
27.20 
57 00 


Peroxide of iron. --- -- 


5 00 


Lime (with traces of magnesia) 

Alumina and loss, (the latter may be 
reckoned at fm. 1.50 p.c. to 0.50 pc. 


0.50 
3.50 


* 


100.00 


100.00 


100.00 


100.00 


100.00 



The dry soil, No. 4, on being thoroughly wetted, gained 101.4 percent. 



No. 13 



No. 7, « '• 


a 


u 


No. 10, (top soil,) « 


u 


u 



99 

.102.8 

.103.3 



The following table shows the composition of these soils. No. 1 is from the rice land on Comba- 
hee ; No. 2 is from Mazyck's Perry ; and No. 3 from a reclaimed swamp, on S. Edisto, above Rocky 
Swamp. 
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No. 1. No. 2. No. 3. 

Organic matter 20.40 10.00.- 28.00 

Silica 5G.00 64.00 60.00 

Alumina--- 9.20 11.40 4.00 

Oxide of iron 3.00 4.00 2.40 

Lime... - - 1.10 0.80 .50 

Magnesia 0.50 0.50 

Potash and soda 0.40 trace trace 

Phosphates 

Water and loss .- 9.40 9.30 5.10 



100.00 100.00 100.00 

No. 1 is among the best rice lands in the State ; No. 2 is one of the stiffest rice soils that I have 
seen, and is almost entirely a river deposit ; No. 3 has not yet been brought into cultivation. The 
marl which 'abounds on the spot would be an excellent application to a soil containing so much 
organic matter. 

Lime Burning. 

Limestone, marlstone, marl, and all the varieties of calcareous rocks, are made up of carbonate of 
lime, more or less mixed with impurities. 100 parts X)f pure carbonate of lime is composed, in 
round numbers, of 44 carbonic acid united to 56 of lime. The object of lime burning is to obtain 
the lime in its caustic state, that is, freed from the carbonic acid, which is driven oflf at a high tem- 
perature. The lime, in this state, combines rapidly with water, and falls to a fine powder; com- 
bines again with carbonic acid, and, when mixed with sand, forms an artificial stone, or mortar. 

The object of burning lime, in agriculture, is to obtain it in such a state that it may be spread 
upon the land without difiiculty. Besides this, it acts with more energy on organic matter, pro- 
duces all the effects of carbonate of lime in a shorter time, and, for this reason, requires greater 
caution in its application. 

The weight is diminished one half, by burning, at the same time that its bulk is doubled, if it be 
allowed to absorb moisture, or to " slack," as it is technically called — two important facts con- 
nected with lime, where it has to be hauled to any considerable distance. 

Interstratified, as the limestones of the upper country are, with gneiss and mica slates, they some- 
times pass into them, and, in quarrying, require a little care to separate the two. In general, this 
only takes place for an inch or two, at the lines of junctibn of the rocks. 

Analysis of Limestone^ from the Limestone Springs. 

Carbonate of lime _ _ 90.56 

Silica, with scales of mica 6.40 

Oxide of iron and traces of magnesia ,., 3. 14 



100.00 
This was an average specimen from the quarry at the kiln. 

Crystalline Limestone^ from the Saluda, Laurois District. 

Carbonate of lime 92.00 

Silica, alumina, and iron 7.00 

Carbonate of magnesia 1.00 

100.00 
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Lime of Garlington^s Quarry. 

Carbonate of lime 86.00 

Silica, alumina, and iron 13.50 

Carbonate of magnesia .-00.50 

100.00 

This was from a quarry just opened. In the old quarry the centre of the bed differs but little 
from this, but at top and bottom it is quite impure. 

Limestones of York. 
A specimen at the lower bed, used at the iron works. 

Carbonate of lime 85.00 

Silica, and scales of mica 10.00 

Alumina and iron 4.50 

Carbonate of magnesia - Q-^Q 

100.00 
From IlardiiiDs Bal, 

Carbonate of lime — 86 00 

Silica 11.00 

Alumina andiron 2.50 

Carbonate of magnesia 0.50 

100.00 
From live highest exjxmire in York. 

Carbonate of lime .-- 75.00 

Silica, and scales of mica 16.00 

Alumina and iron , 9.00 

Carbonate of magnesia trace. 

90.00 
From Brasstaivn Creek, Pickens District. 

Carbonate of lime 70.00 

Silicious matter 25.00 

Alumina and iron 5.00 

100.00 
Notwithstanding that lime has been burned for a number of years, there is not a single well 
constructed lime kiln in the State. Those that are pretty well built are defective, particularly in 
the construction of the fire-places. They are either so small as to allow but a little wood to be 
placed in them at a time, or so large as to admit a volume of cold air, (for there are no doors,) that 
must carry off the heat that otherwise would be employed in burning the lime. There is conse- 
quently a vast and uimecessary expenditure of time and fuel. 

The simplest mode of burning lime is to pile up alternate layers of wood and limestone, the lat- 
ter broken into fragments three or four inches in diameter ; the outside of the pile is roughly plas- 
tered with clay, so as to stop up all the openings, excepting at the bottom, where holes are left suf- 
ficient for draft. Such a pile may be burned in the quarry, and would involve no carriage of the 
limestone, till it was burned. The plastering is important, especially in windy weather, and, at all 
times, a great saving of fuel. 

Where lime is burned constantly, kilns of a permanent character are built, and the larger they 
are the less the cost of burning. The interior of the kiln must be of some substance that will 
stand the intense heat required. For, this purpose the mica slates answer well, where the granular 
quartz rock cannot be procured. Fire clay is also abundant along the limestone range in York ; 
and, whatever the material used for the lining, this will form the best mortar. 

In selecting the site, of course convenience to the quarry will be a prime condition, and, if possi- 
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ble, a hill-side should be selected. In Philadelphia it is sometimes found cheaper to have two kilns 
side by side, than to draw the lime and store it, when bunicd. When one kiln is burned the lime 
is allowed to remain in it till sold out. In llie mean time the other is in operation; and this alter- 
nation is kept up, which saves one handling, and removal of the lime from the kiln. 

I have prepared some plans of kilns, from the most approved structures, of this sort, which are 

here presented. 

Fig. 35. 
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Fig. 35 is an exceedingly simple plan of a kiln used at Thomaston, in 1839.* Three arches are 
built of the limestone to be burned, into which the wood is thrust during the firing. The rest 
explains itself. 

Fig. 36. 
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♦Jackson's Report. 
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Fig. 36 is a small kiln, containing about 200 bushels, in use in New Hampshire, a is a section 
across the kiln, from right to left, ^supposing the observer to be standing in front ; and 6 is a section 
at right angles to this, showing the manner in which the arch is constructed of the loose limestones. 
The cost of such a kiln is $150. 

Fig. sx 





Fig. 37 is a plan of a large kiln used m Philadelphia. The plan is represented by 1. 2 is a 
front elevation ; e is the opening for firing, which is closed by means of an iron door. 3 is a sec- 
tion on c d, and 4 is a similar section on a b. 
61 
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Fi«. 38. 



In this kiln the height of the arch is peculiar, as may be seen in 3. This is constrocted, as 
lepiesentod in the section, by allowing each layer of the stones to project a little, at the same time 
that the back is built up ; otherwise, of course, the whole would fall. This vast furnace is filled 
with wood, thrown in through the door-way, which is immediately closed. From forty-eight to 
sixty hours are required for the burning of such a charge as this kiln holds. Two men are em- 
ployed constantly, who, during the operation of burning, relieve each other. 

As there is a certain waste of fuel inseparable from those kilns that require to be cooled down 
after each charge, perpetual kilns have been invented to obviate this defect. In such kilns the lime 
is drawn below, and a fresh charge thrown in above, at the same time that the firing is kept up, 
without intermission. Of course such kilns are required where the demand is constant. 

Fig. 38 is a section of a perpetu- 
al kiln. With the exception of the 
furnace on each side, it differs lit- 
tle from the ordinary kiln. It is put 
in operation by first filling that part 
below the fire-places with layers of 
wood and limestone, which are fired 
and burned. Upon this the broken 
limestone is piled up, till the kiln is 
full. The furnaces are next set in 
operation ; and when the limestone 
has been subject to the heat for a 
sufficient length of time, the burn- 
ed lime below is drawn through a 
hole, left for the purpose, which aU 
so serves as an air-hole. The top 
of the charge, of course, sinks, and 
fresh limestone is thrown in. The 
quantity of lime taken at each 
drawing is learned by a little ex- 
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perience. The drawing explains the rest. 

Lime is burned, in New Hampshire, at seventy-five cents per tierce : the tierce is said to contain 
six bushels. At Thomaston, a cask of lime is delivered on the wharf for seventy cents. The 
price of the empty cask is forty-two cents ; and that of wood varies from one dollar to four dollars 
and fifty cents per cord. The limestone of South Carolina is so situated that wood costs compa- 
ratively little, yet the market is supplied from the North. 

The little lime that is burned in the State is sold, at the kiln, at twenty-five cents per bushel, 
without casks. Until a permanent demand is created little can be done, and the cost of transpor- 
tation is yet too high to admit of supplying the market, beyond the immediate neighborhood. 
Should the contemplated rail-roads come within reach of the limestone beds, the State could be 
supplied, at a price with which the Northern lime burners could nor compete. 

Besides the sources of lime in the upper country, the rich marlstones of the Tertiary are well 
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adapted to burning. On the Santee this stone is as hard as the blue limestone, and would furnish 
lime with equal facility, besides possessing the vast advantage of a location on the banks of the 
river. 

Some of the rich marls of the State would make excellent lime, but for one disadvantage con- 
nected with the burning. At a certain stage of the process they crumble, and thus choke the kiln, 
and this sometimes happens even when the marl is pretty coherent. 

Before proposing a method of burning marl, that will remove this difficulty, it may not be out of 
place to say a word or two on the subject of raising marl from excavations. 

Many of the beds of marl worked in are below the surface, and water becomes troublesome. 
The difficulty of using the common pump, in such cases, arises from the cutting of the piston by 
the gravel and fragments of shells brought up with the water. To obviate this, a very simple 
pump is used, which is entirely free from this defect, and the numerous instances of vexation ari- 
sing from the use of the common pump, induce me to introduce a plan of it here. 



Fig. P. 



6 

c 
b 





Fig. P. represents all the parts of this simple machine. It is 
composed of a square box, made water-tight, and three or four 
inches square, according to the force to be applied, and the water to 
be removed, and of a length depending on the depth of the pit. As 
it worjcs well when inclined, of course it may be much longer, 
without inconvenience. Indeed it is an advantage, as there is no 
lever as in the common pump, a is the valve, placed as represented 
here ; 6 is a piece of sole-leather, cut to form the bucket ; when the 
sides are closed, by sewing, it forms a square bag, which is attach- 
ed to the piston-rod, as represented at c. The sides are secured by 
straps, nailed to the rod. d shows the pump completed. 

For raising the marl, when the pit is not deeper than eight feet, 
it is cheaper to throw it with a shovel, but where it very much 
exceeds this, unless a scaffold be erected and the marl thrown out 
at a second pitch, other means become necessary. The method of 
carrying it in baskets is an uimecessary waste of labor, and should 
never be practised. 

One of the best and simplest machines for this purpose is one 
which is used at Fort Monroe, for raising sand from the ditch to 
the top of the works. This machine has received Mr. Ruffin's 
sanction, and I have copied it from the last edition of the ^^ Essay on 
Calcareous Manures." I have seen it in operation, and am satisfied 
of its efficiency and adaptation to the object for which it was design- 
ed. The force employed is that arising from the weight of two 
men, applied to a wheel ; and it is well known to be more effective 



than the force of the men applied to a windlass. 
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Fig. A. 




Pig. A, is the side view in perspective. 

ij i. The base, consistiDg of 3 pieces of scantling, each 12 feet long, and 11 inches by 5, notched 
on to each other, about 6 inches from the end, as to be flush on top, forming an equilateral triangle. 

e. The principal post, 8 feet, 8 by 6 inches, secured to the base, and braced by the braces/. Near 
the top of this post 2 iron sheeves or pulleys are placed, one on each side, and secured by pieces 
spiked over them. The chains pass over these pulleys. 

/. 2 braces 11 feet long, 4 inches by 6. 

A, A. Two uprights, in which the gudgeons of the wheel turn ; they are bolted to the base, and 
connected at top by the piece g*, 10 feet, 6 inches long, 4i^ by 6 inches, which also serves as a hand 
rail for the men to steady by when working on the wheel. These uprights are further secured by 
cross pieces tK)nnected with the braces, and bearing in front and rear of the wheel two steps, on 
which the men stand as they go on or off* the wheel. 

w. The wheel, 4 feet in diameter, the steps 3 J feet long 8 inches wide, made of 1 J inch plank. 
The ends of the wheels are formed of two thicknessess of inch plank placed crosswise, the inside 
being grooved to recjpive the steps, which are placed about 8 inches apart. The axle of the wheel 
is 10 feet 6 inches long and 8 inches in diameter ; the portion around which the chain winds is en- 
larged, so as to suit the foice employed on the wheel, or the weight to be raised, by nailing on strips 
of plank, over which a few turns of old rope may be placed, to prevent the slipping of the chain. 

To prevent confusion, only one crane (or arm) is represented in this figure. 

The crane post, represented as turning on two iron pivots in pieces *«, one bolted to the principal 
post c, and the other spiked to the base. The crane post is 6 inches square. 

a. The crane jib, 7 feet 6 inches long. 6 by 7 inches. 

b. The strut to the jib, 8 feet 6 inches long, 4 by 6 inches. Near the extremity of the jib an iron 
sheeve is fixed, over which the chain passes. 

c. Is a three quarter inch rod of iron, secured to a by means of a staple, and having a hook at the 
other extremity, which drops into a staple at i. This rod serves the double purpose of a stay and a 
guide, by which (when unhooked) the arm is drawn to one side, for the purpose of landing the box. 
When fixed, as represented in the drawing, it serves to retain the crane in its proper position. When 
the box is raised, the rod is unhooked, and by means of it the box is landed. 
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Fig. B. Figure B' is a frout view, showing the relative position of 

the cranes, which are represented as turned aside. The 
chain is seen winding around the axle. It is evident that 
the men must pass to the opposite 'side of the wheel, as each 
hox is drawn up. 

jj represent two views of the boxes, which are square, 
and may be 21 inches every way; they will contain nearly 
6 cubic feet each. They are suspended by two pins placed a 
little below, and to one side of the centre, so as to turn over 
\ V^ and empty themselves, when a small iron pin, seen at j, is 
^^"■^ withdrawn. Three men can be employed to advantage at 
the wheel, two remaining on, whilst the third gets off to land 
the box. Should the box not be heavy enough the diame- 
ter of the axle can be enlarged, so as to make up in time 
what is lost in weight. Should it be too heavy for the force 
employed, the diamiter may be lessened. 

Burning Marl for Lime. 
On certain parts of the coast of England, accumulations of calcareous sands are found, that have 
been applied extensively to the adjoining lands. The sands contain 60 per cent, of carbonate of 
lime, and to extend their economic value still further, a method of converting them into lime has 
been adopted, it is said, with entire success. Now this is precisely what is wanted for burning our 
rich marls, and with snch means the blue limestone would have no superiority over them. 

The furnace consists of the common reverbatory furnace, in use at the iron works. The follow- 
uig is a plan, from the dimensions of those used in England. 

Pig. 39. 
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Fig. 39 is a plan and section, a the plan, and b a longitudinal section ; e the fire place, d the 
bridge, / the doors through which the furnace is charged and the lime withdrawn, g the ash pit, 
h the door of fire place, and c the chimney. 

The marl is to fill the whole space a, to the level of the top of the bridge, over which the flame 
is reverberated, producing intense heat, that is sufficient to calcine the sand in six hours. 

I cannot see why any demand for lime may not be supplied, by such a process, from the inex- 
haustible beds of rich marl of the State. 

Metallurgy. 

With the exception of the manufacture of iron, there is scarcely any operation in the State that 
comes under this head ; for the extraction of gold from the ores can scarcely be ranked with metal- 
lurgic processes. 

Iron, on account of its connection with the progress and arts ot civilization, as well as for the 
vast value it receives from labor and skill, has, in every country, raised at all above barbarism, 
excited the greatest attention. 

Malleable or native iron is of doubtful existence, in our globe ; it is always combined with oxygen 
in certain proportion, and is further mixed with such foreign substances as silica, alumina, ice. To 
remove these impurities, and to obtain the iron in the malleable state, in the greatest quantity and 
of the best quality of which the ore will admit, and at the least possible expense, is the problem, to 
the successful solution of which the skill and attention of the Iron Master must always be directed. 

The preliminary steps, of course, must always be an accurate knowledge of the materials opera- 
ted ui)on, in all their relations. We have as yet no schools in which the practice and principles of 
Metallurgy are taught; the consequence is, that we have the principles without the practice, or more 
frequently the reverse of this. New establishments, that commence with untried materials, sufier 
most from this cause. What is called li 'practical man' is employed, who is perfectly skilled in 
carrying out all the processes that long experience has taught him were best adapted to the mate- 
rials on which he was accustomed to operate. He finds himself placed under new circumstances, 
and with materials entirely difierent from those to which he was accustomed; his old processes he 
discovers are inapplicable, and his want of knowledge of principles prevents the introduction of the 
proper modifications. Alteration after alteration is made, often at vast expense, the profits of the 
company are swallowed up, or their means exhausted, and doubt or mistrust hangs over the whole 
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enterprise, if it be not abandoned altogether. And this is the plain and simple history of many a 
Southern manu&cturing establishment. 

Nothing is deemed an ore that does not contain, at least, 20 per cent, of iron. I hare already 
pointed out the general character and position of the ores of the State, and it only remains now to 
examine their chemical composition. 

A glance at the map of the iron region, will show how very remarkably the ores lie in relation to 
each other ; if there is such another locality, in the United States, presenting, as this does, the three 
great workable ores, lying side by side, I am not aware of it 

These ores differ in their composition very materially, and in practical operations these differ- 
ences must be kept distinctly in view. The brown hematite or hydrous peroxide of iron, contains 
about 14 per cent, of water in combination. It is the ore used exclusively at the Cowpens, and at 
the Pacolet works. It presents several varieties, which need not be described here, as there are only 
two recognised at the works, namely, the ^ honey comb' ore, a porous variety containing yellow 
ochre, and the compact variety including fibrous hematite, which is not so highly prized at the fur- 
naces as the former, and is said not to work so well. 

The following is the composition of the honey comb ore, from the Jackson bank, near Cherokee 

ford. 

Peroxido of iron, -. 79.50 

Water, 12.10 

Insoluble matter. 8.00 

Oxide of Manganese, 0.40 

loaoo 

This ore therefore contains 55.50 per cent of iron. 

A spjecimen of the fibrous variety gave : 

Peroxide of iron,.^..^^^ . -. . 81.00 

Water, - 13.00 

Insoluble matter, 5.70 

Oxide of Manganese, 0.30 

100.00 

This ore, therefore, contain nearly 57 per cent, of pure iron. 

Both of these varieties are worked, as I have said, at the Pacolet works, and it may be mention- 
ed in proof of their practical value, that the pigs made from them are puddled without the interven- 
tion of the finery furnace. Nails of excellent quality are made from the iron, no bad test of its te- 
nacity and other good qualities. 

The red hematite, I have shown, has resulted from the magnetic ore, and in tnith this ore is very 
frequently a mixture of the two. At some distance below the surface, black grains of the protoxide 
become quite abundant ; it often assumes the grey color of magnetic ores, but a stroke of the ham- 
mer shows the red powder, characteristic of the red hematite. 

A good specimen of this ore from the Hardin bank, yielded : 

Peroxide of iron, — 86.00 

Insoluble matter, 13.60 

Oxide of Manganese,..^. ....... •...•..•••..•...••......«.• .40 

100.00 
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This ore, therefore, yields 68 per cent of iron. It has at the works a good reputation, for the ease 
with which it is reduced, and is used at the furnaces at the ford, and at King's Mountain. 

The magnetic ores are highly interesting, from the peculiar excellence of the iron they yield. 4t 
the mines, three varieties of this ore are recognised. 

1. The dark colored, dull, pulverulent variety, which is disposed to be somewhat lanbellar, and 
which, though not so rich as the others, is much prized, both at the bloomery forges and blast fur- 
naces. 

2. A granular ore, which presents the appearance of masses of cemented grains, of small size and 
partly crystaline. 

3. The compact ore, which is found in beds, almost entirely free from foreign matter ; it is hard 
and tough, and has a highly metallic lustre. Fragments of this variety, when exposed on the sur- 
face, become highly magnetic. 

Of these ores it is difficult to give a correct view, for much of the talcose and silicious matter with 
which they are mixed may be separated mechanically, and ought not to be set down to the ores. 

A specimen of variety 2, from which so much of the gangue was removed as could be sus- 
pended in water, after the specimen was pulverised, yielded, 

Peroxide of iron, 86.00 

Insoluble matter and Magnesia, 12.00 

Manganese, . trace. 

100.00 

which gives' for this ore 60 per cent, of iron. I apprehend that this is about an average of what 

may be expected from 1 and 2, when at all washed. 

The next shows the composition of the compact variety. 

Peroxide of iron, . 91.00 

Insoluble matter, . 8.66 

Oxide of manganese, . .34 

' 100.00 
It contains 63 per cent, of iron. 

There is another variety of ore near the top of the hill, at People's Creek. I unfortunately lost 
my specimens from this bed ; but I am persuaded that it is largely nodxed with oxide of manganese. 
The existence of manganese in an ore is desirable, when the object is the production of steel, for it 
furnishes oxygen to the carbon of the iron, and thus ^uces it to the proportion for that metal. 

In extracting iron from the ore, the process is purely chemical, and rough as the whole may 
seem, it is susceptible of the most rigorous analysis. For our purpose, it will be only necessary to state 
the general principles. To separate the iron from the oxygen, and the impurities, which consist of 
silica, alumina, and magnesia, other substances are placed in the furnace, with which' these form 
new combinations, leaving the iron free to fall to the bottom of the furnace, or hearth, by its greater 
specific gravity, whence it is drawn off, in the form of pig iron. The substances thus used are 
charcoal and lime, or other ingredient that serves as a flux. 

The carbon of the charcoal unites with the oxygen of the ore and passes off, as carbonic acid, 
while the lime unites with the silica and alumina, which, by themselves, are infusible, and pro- 
duces a glassy slag, which floats on the fused iron, and Is drawn off. There are other combina- 
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tions formed, but these are the principal. The praportion of the materials is, of course, important, 
and should be noted with care. 

There is a certain point of richness at which ores work more freely, and to bring the poor sorts 
up to this point, a mixture with richer ores becomes necessary. But, in all cases, the nature of the 
ores must be kept in view. It is the practice of some of the furnaces to mix the brown, red, and 
magnetic ores, for the purpose of giving the iron the desired qualities. For instance, the magnetic 
ores produce a soft, but exceedingly tenacious iron, well adapted for bohs, chains, cables, &c. but 
not well fitted for horse-shoes or wheel-tires. The brown ore produces a harder iron ; and, by mix- 
ing both, one of medium quality is produced. Now it appears to me that this is a very doubtful 
practice; and, at all events, this tempering could be quite as well done in the subsequent process to 
which the pigs are subjected, when the two could be combined. 

It will be recollected that the brown and red ores are peroxides, having two equivalents of iron, 
combined with three of oxygen, and that the magnetic ore is composed of two equivalents of per- 
oxide, combined with one of the protoxide — consequently the magnetic ores have less oxygen to part 
with than the others, and would be reduced before them. Theoretically, then, the practice of mix- 
ing the three ores must be wrong. 

The diflference between the red and magnetic ores is not so great, as I have shown that they 
contain a portion of the protoxide, and the deeper in the vein the more is present. 

Unless there be some better reason for this admixture than the mere tempering of the iron, this 
practice should be examined more closely. 

The brown ore alone produces good iron, adapted to all ordinary purposes, and it is easy, as I 
have said, to combine the pigs with those of the magnetic ores, in the finery or elsewhere. . 

The compact magnectic ores, although much richer, are less valued, because they are much 
more immanageable than the other varieties ; and this difficulty is not peculiar to South Carolina 
ores, but is felt elsewhere. 

We owe to Prof. Enmions* the knowledge of some highly interesting investigations, made by 
Mr. Henderson, at the Adrioadac Iron Works, Clinton Coimty, New York, and imdertaken with the 
view of elucidating some of the difficulties attending the reduction of magnetic ores. 

It has been already stated that these ores are composed of one atom of protoxide, and two of 
peroxide ; but it appears, from these experiments, that the two do not exist in any thing like an 
intimate combination, but, taken in mass, the ores consist of an irregular mixture of the two. 
Before proceeding to the experiments, it will be necessary to mention briefly a process, discovered 
by Mr. Clay, for reducing rich ores, by means of a far less amount of charcoal than the old method. 
The ore is first pulverised, then mixed with fine charcoal, and placed in a fire-proof retort or cruci- 
ble—the air being carefully excluded during the process. The vessel containing the ore is raised 
to, and retained at, a cherry-red heat, for six or eight hours — the combustion being kept up by the 
oxygen of the ore, which combines with carbon, and forms carbonic acid — ^leaving the iron deprived 
of its oxygen, or reduced. The particles of the reduced ore are next welded, by being raised to a 
white heat, in the forge, and then placed under the hammer. And, what is highly interesting in an 

*New Yorit ReporUL 
63 
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economical point of view, it is said that, for this latter process, dry wood, branches of trees, fte. 
may be used. 

We shall now be better able to see the force of Mr. Henderson's experiments. He exposed frag- 
ments of the ore, in contact with pure charcoal, in a crucible, excluding atmospheric air, finr the 
space of thirty hours, to a red heat He next filed and polished the pieces, when two diflferent 
colors were observed on the polished surfaces — the one dark and dull, the other bright and metalie. 
Moreover, the dark portions were found to be brittle, but were acted on by the magnet, while the 
portions having the bright lustre were malleable, being truly metallic iron. 

To account for these changes, we roust again recur to what has already been said, in relation to 
the fact that magnetic iron is a mixture of the protoxide and peroxide. In the experiment the for- 
mer parted with its oxygen, and was consequently reduced to the state of malleable iron ; whilst 
the portion of the ore consisting of the peroxide also gave up a part of its oxygen, and was con- 
verted into the protoxide, which appeared in the specimens as the dark magnetic portions. 

It appears, still further, that the different varieties of ores were made up of very different propor- 
tions of these oxides ; the black ores being converted into metallic iron, with, however, small black 
portions disseminated throughout : the metallic portions representing the amount of protoxide, and 
the black, disserninuted specks or crystals, the proportion of the peroxide in the specimen. On 
the other hand, the fine-grained compact ores showed a large proportion of the peroxide, for the 
dark portions of the polished surfaces greatly exceeded the parts converted into malleable iron, 
which represents the protoxide. 

From these ^experiments of Mr. Henderson it also appears that if the process be continued until the 
whole be reduced to the metallic state, after the peroxide is reduced to iron, being ip contact with 
charcoal, while the peroxide is parting with its last atom of oxygen, the former oxide combines 
with carbon, and is converted into steel, so that the mass will be a mixture of steel and inm. 

From this brief ziccount of these experiments, it seems to me that the cause of much of the diffi- 
culty experienced in working the magnetic ores will be obvious. It points out, too, the reason why 
the compact varieties of these ores, although absolutely richer than the,H>thers, are not equally valued 
at the works. 

It seems also that, to a certain extent, these ores contain, in their composition, a remedy for these 
difficulties, for it appears that it is the protoxide alone that is affected by the magnet ; and hence we 
have, from this quality, the means of separating the two oxides by the magnetic machine. 

It has been proposed to roast these ores, and by this means to convert a portion of the peroxide 
into the protoxide, by causing it to part with a portion of its oxygen. The ores are also found to 
be more magnetic after roasting. * After being pulverized, the ore is passed through the magnetic 
machine, which consists of a cylinder about two and a half feet in diameter, and five feet in length, 
studded with bar magnets on the insides. As the oi*e passes over these, the protoxide is collected 
and retained, while the peroxide passes off with the impurities. The ore is brushed from the mag- 
nets into a trough placed to receive it. Such a machine as this is capable of separating five or six 
tons a day. 

The impurities with which the ore is mixed, are best removed by washing, after the ore is pul- 
verised, by pfitesing a stream of water over it. The stream must not be too rapid, otherwise much 
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of the finer particles wUl be washed away. Pediaps the best method will be one Similar to that 
called " backing" in the washing of lead ores, where a brisk current of water is passed oyer the ore, 
as it passes in a narrow trough from the stamps, the whole subsiding into shallow vessels, where it 
b kept gently agitated, at the same time that the water overflows the trough, and carries with it the 
earthy impurities, leaving the ore, which from its greater specific gravity sinks, and is collected 
for use. 

In allowing the ore to pass along a trough with a current of water, the friction of the particles 
among themselves, and against the sides of the trough, tends to rub off the adhering gangue. When 
the ore drops into the shallow troughs, the agitation should be gentle, and two of the troughs placed 
aide by side, so that what escapes in the first may be caught in the second. 

These ores are so valuable that they will repay any moderate amount of labor bestowed upcm 
them. The value of the iron of these ores would be greatly enhanced, were it converted into boil- 
er plates, or other articles requiring great tenacity. 

In England, there is no iron manufactured by means of charcoal, but for special purposes ; bar iron 
is made by refining, with a mixture of charcoal and coke, and the bar thus maamfactured sells for 
$70 per ton, for such purposes as chain cables, nail rods, boiler-plates, piston rods, d&c, and in this 
way the manufacturers have been able to compete with the irdh of northern Europe, where charcoal 
is the ordinary fuel, the latter iron being now only used for the manufacture of steel for cutlery. 
Yet we are using iron thus manufactured, and from ore precisely the same as the Swedish, for the 
very commonest purposes. 

The consumption of fuel is so enormous, in eveiy process connected with the manu&cture of iron, 
and forms so large an item in the expense, that every means of lessening it should receive the ut- 
most attention. 

The hot blast, which has produced such a change in the consumption of fuel in Europe, has not 
yet been introduced in any of the blast furnaces of the State. 

The mode of applying the hot blast is simple. A small furnace is lined with a contorted tube, 
which is heated to any required degree. Through this tube the air passes from the blowing ma- 
chine, to the tuyeres. The effect of this improvement has been to lessen the amount of fuel em- 
ployed ; to increase the work of the furnace, and to enable a smaller quantity of flux to answer. 

According to Dr. Clark's account of the Clyde Iron works. 

In 1829, 1 ton of iron required 8 tons 1 cwt. 1 qr. of coal. 
In 1833, « « « 2 " 5 " 1 " « 

The charge for the furnace was, in ' 

Coke, 

Roasted ironstone, 

Limestone, - - - - 

The temperature of the blast was 300^ Fahr. Such an enormous saving as this needs no com* 

ment. Now with us it is the economy of fuel, for obvious reasons, that we should most of all look to.' 

But besides this, another improvement has been introduced, scarcely inferior to it. I mean the 

use of the gaseous matter that escapes from the trundle head^of the high furnace. Without entering 

into the details of the processes going on in relation to combustion in the furnace, let it suffice to 



829. 


1833. 


5 cwt. 


Coal 6 cwt 


3 cwt. Iqr. Ulbs. 


6 " 


3 qra. 16 lbs. 


6 « 
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say, that from 65 to 65 per cent of die combustible matter placed in the furnace, is carried off in the 
form of gaseous matter, so that only the remainder of the heating value of the fael is actually con- 
sumed in the process of smelting. 

To economise this vast loss, a simple plan is adopted ; in the upper part of the furnace, where the 
fuel is not yet ignited, a cylinder of iron id placed, and sustained by stays, a short distance from the 
brick work ; the gases meeting with less resistance here, than in passing through the soUd materials 
placed in the furnace, they msh into this empty space between the cytiuder and brkk work. Flues 
lead from this space into iron chambers, where they unite, and from this the gas is delivered by 
nozzles into the puddling and other furnaces ; the chimney of the furnace being sufficient to draw 
in the gases firom the chamber; and in this way the fuel consumed in the high fumaee is found suf- 
ficient for the conversion of the ore into bar iron. 

There is some difference in the quality of the iron produced by the hot and cold blast, but it is too 
trifling for comparison with the vast saving of fuel effected, especially when we consider the quality 
of the ores of this region, and that charcoal is the only fuel used. 

There seems to be a tendency, at some of the works, to return to the old Catalan forge or bloom* 
ery, and certainly if such a retrograde movement be at all admissible, it is here, where we have the 
ores best adapted to this primitive nfode. The black, granular magnetic ores, that, when broken, 
present a dull, and not a metallic lustre, are composed, for the most part, of the protoxide, and are 
easily reduced, because they contain, as already stated, less oxygen. 

Mr. Swann, the superintendent of the King's Mountain Iron Works, has applied, with great appa- 
rent success, the hot blast to these forges. The air is heated by surrounding the forge with a con- 
torted tube, through which the air is blown. 

The result of this operation, as compared with that of the high furnace, is sufficiently remarkable 
to be presented here. 

Cost of blooms* from 3000 lbs. of pig iron, by the cold blast high furnace. 

For producing 3,000 lbs. pig, at 1 cent, ^0 00 

180 bushels charcoal, at 4 cents, 720 

Refining, &c. 600 

Total $42 20 

3,000 lbs. of pig will make 2,000 lbs of blooms, and these, when rolled, produce 1,666 lbs. of bar 
iron. By this process, then, the production of 2,000 lbs. of blooms costs $42 20. 

Gost by the hot blast bloomery, of the same. 
Raising and carriage of ore for 2,000 lbs. of blooms, - - - - $9 00 
200 bushels charcoal, at 4 cents, .--..., 800 

Cost of blooming, 666 

Washing ore, 100 

Total, $24 66 

* Here, then, it seems that the entire cost of the blooms, by the hot blast forge, is not as much, by 
six dollars, as the bare cost of the production of the pigs, by the high furnace. The only item 

• The tenn blooms is applied to the iron prepared for the rolling mill 
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wanting here^ to raider this comparison a fair one, is the amount of ore used in both cases for pro- 
ducing the same qtlantity of iron. 

The forge, under ordinary circumstances, requires more ; but it can, in no case, come any where 
near compensating for so great a difference in the cost. If there be no mistake here, this subject 
is worthy of the most serious consideration. The peculiar character of the ore used by the bloom- 
ery, in obtaining these results, must not be lost sight of. 

In offering these remarks, suggested by the ores of the State, my object was not, of course, an 
outline, much less a treatise, on the manufacture of iron — ^but simply to direct attention to some of 
the prominent points that appeared to me not yet clearly worked out in our processes, and yet upon 
which much seems to depend. 

I have prepared, from the same scale, vertical sections of three furnaces, that may, for the sake 
of comparison, have some interest. 

Fig. 40. 
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Fig. 40. a is the blast furnace, in use in Derbyshire, England, for coke ; 6, South Carolina fur- 
nace, for charcoal ; and c, the furnace used at Barum, Norway, also for charcoal. The angle of the 
boshes is a matter of some importance, and must vary with the nature of the ore, and the fuel 
employed. Where the ore is easily reduced, and the fuel strong, the boshes must be steeper. In 
this respect the Norway differs from the South Carolina furnace, although the fuel, and, I believe, 
the ore, are the same. 

Of the mining processes connected with the ore, I can only say that the ore has been procured 
64 



278 GEOLOGICAL SURVEY 

at little expense, as it is, in nearly all cases, taken from the top of the bed ; ^4^t inclined position 
of the slates being highly favorable to this mode of extracting it. The mininjf, therefore, is gener- 
ally little more than quarrying in open trench. In a few cases shafts have been sunk, but rarely 
below water level. 

There are, in the State, about eight blast furnaces. Two of these belong to the South Carolina 
Manufacturing Company, and are situated in Spartanburg District They have a furnace on 
Cherokee Creek, and own the mines near the Cowpens. The dimensions of this furnace are as 
follows. 

Height, 28 feet 

Width at boshes, 7 " 6 in. 

Hearth, - - 1 « 10 

And the charge is. 

Ore, (brown hematite,) 12,000 lbs. 

Charcoal, 600 bushels. 

Limestone, 1,500 lbs. 

The yield is about, 5,000 lbs. of iron. 

The price of charcoal is two and a half cents per bushel ; and cost of raising the ore, one dollar 
and fifty cents per ton. 

The principal part of this company's works is on the Pacolet, where they have a blast furnace, 
bloomery, and puddling furnaces, rolling mills, and a nail factory in operation. The annual product 
is about 600 tons.* 

The King's Mountain Company have a high furnace on King's Creek, but their principal works 
are on Broad River, a mile or two below Cherokee Ford, where they have a high furnace, bloomery, 
forges, fineries,and a rolling mill. In 1840 the cost of pigs was eighteen dollars per ton. made with 
290 bushels of charcoal. 

The Cherokee Manufacturing Company's works are situated on the right bank of Broad River, 
at Cherokee Ford, and consist of four high furnaces, with fineries, puddling furnaces, and rolling 
mills in proportion, together with an extensive nail factory. No expense has been spared in render- 
ing this establishment complete, so far as the works are concerned. The work-shops are spacious 
and well constructed. About 900 tons of iron are the annual product of these works, and the con- 
sumption of charcoal 260 bushels per ton. Charcoal is delivered at the furnace at four cents per 
bushel. 

If iron is not manufactured in the State as successfully as elsewhere, it is certainly not due to 
any deficiency in natural advantages ; for water power is abundant and unfailing, fuel is as cheap 
as it is any where else, where charcoal is used, and (he superiority of the iron manufactured from 
this fuel ought to compensate for any advantage in cost, in favor of stonecoal. 

The price of common English bar iron, manufactured with coke, is $30 per ton, whilst the Swe- 
dish and Russian bar, manufactured with charcoal as fuel, sells for $75 to $125 per ton, or even 
higher. This is a vast difference in favor of charcoal-made iron, and worthy of the most serious 
atieniion of iron-masters. The cost of transportation is a considerable item in the market value 
of the South Carolina iron. Now, such articles as this iron is fitted to make — as boiler-plates, pis- 

• For these statistics I am indebted to Mr. CUudce. 
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tcm-rods, bars for «» drawing, &c. — would bear the cost of transportation, and would not mate- 
rially increase the cost of production. 

I have shown that the ores are of excellent quality — a practical proof of this is presented in the 
fact that all the castings, hollow ware, <S^c. are made from the metal, as it comes from the high fur- 
nace — there being not a single air furnace or cupola for the purpose in the State ; and I have 
already stated that the brown ore iron is puddled from the pig. 

All the ores lie side by side in great abundance, together with lime, fire-stone, and fire-clay of 
good quality. The labor is as cheap, if not cheaper than elsewhere, so that it is not easy to see 
what elements of success are wanting. 

Extraction of Gold from the Ores. 

The gangue in which the precious metal is contained, in South Carolina, consists of: 1. Com- 
pact quartz and hornstone ; 2. Talcose slates ; 3. Oxide of iron, sometimes in striated cubic crys- 
tals, derived from pyrites ; 4. Iron pyrites. 

There is but little known of the processes used in working gold ores, in the United States, beyond 
the immediate vicinity of the mines. They are, in general, very rude, and perhaps for this reason, 
have excited but little attention, and have received less improvement. With a view of supplying this 
deficiency I have prepared sketches of the principal implements in actual use, in the hope of direct- 
ing the attention of the ingenious inventors of machinery to the subject. The value of gold is so 
great that a very slight diminution of the waste would soon repay an immense cost in the ma- 
chinery producing the saving. It is proper, however, to state that the loss is quite as much due to 
rude construction and bad management, as to any inherent defect in the machines used. 

In deposit mines no grinding is resorted to: the gold is collected by separating it from the gravel, 
ifcc. The grains are larger than in the gold from the veins, probably because the finer particles 
have been carried away by the water. The simplest instrument in use for separating the gold 
is the common frying-pan, without handle. It is filled with the gravel, sand, ifcc. containing the 
gold, placed in water, and, by a peculiar circular and akemating motion, the gravel, ifcc. is thrown 
out, whilst the precious metal sinks to the bottom, by its greater specific gravity; and this is con- 
tinued till all but the gold passes off. Excepting in very rich deposits, this method is not practiced 
to any extent. But as a means of testing the richness of a deposit, or the value of an ore, in the 
hands of a skilful manipulator, there is no test more reliable than that furnished by this simple 
instrument ; and hence it is always in the hands of the gold-miner, whether he would trace up a 

vein, or know its value, when found. 
Fig. 41. Next to this, in simplicity, is the common' rocker, 

(Fig. 41.) A portion of the auriferous matter, with 
some water, is placed in this, with one or two pounds 
of mercury ; the machine is rocked backwards and 
forwards, until it is supposed that all the gold is taken 
by the mercury, when the other materials are thrown 
oflF, by a peculiar motion, not easily described, leaving 
the amalgam in the rocker. The amalgam is strain- 
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ed through a closely woven cloth, and well squeezed ; this leaves the gold combed with some mer- 
cury, which is driven oflF by heat. About 20 bushels of ore may be washed, with such an imple- 
ment as this, in a day. 

* - — The Burke rocker, 

(Fig. 42,) is an im- 
provement on this, 
a is an iron plate, on 
which the ore to be 
washed is placed ; b 
is a spout of water, 
pouring on, with 
considerable veloci- 
ty; c is a perforated 
plate of sheet iron, 
the holes about half 
an inch in diameter, 
through which the 
finer parts fall into 
the riffle-box, below. 

B is the riffle-box, with shallow compartments, five inches apart. In the rocker its position is seen 
at e. 

Mercury is placed in the compartments, and as the particles of gold pass over it, they are taken 
up. This machine, placed in an inclined position, is rocked by means of a lever, attached to the 
side, and is manipulated by a boy or girl ; a second person being employed to throw on the ore, and 
remove the coarser gravel, &c. More than double the work of the preceding, can be accomplished 
by this machine. 

There are some modifications of these, that scarcely deserve notice : such as a long simi-cyUndric 
trough, with transverse grooves, in which the mercury is placed, and a stationary rocker, where the 
ore is washed by the force of a stream of water, and pushed along by the shovel. These are all 
the means used at the deposit mines. 

The practice of working deposits over, after the lapse of some time, is common ; and it does 
not follow that the previous working was imperfect, because gold is found. The iron pyrites 
which the beds contain, by exposure becomes oxydized, and gold is liberated. 
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The gangue in the veins requires crushing, and often a high degree of Jevigation, in order to lib- 
erate the gold. To accomplish this there are two or three machines in common use. Fig. 43 is the 
Chilian mill, which feonsists of a stone wheel, about five feet in diameter, and shaped like a mill- 
stone. This is fixed upon an axis, upon which it turns, very close to a vertical shaft, which also 
revolves. The floor is composed of hard stone, enclosed by staves, so as to retain the water and 
ore placed imder the wheel. It is obvious that when this passes over the ore, an enormous crush- 
ing and grinding force is exerted; and, for very refractory ores, it is an excellent contrivance. Mer- 
cury is placed with the ore, in the mill, or the amalgamation takes place as the ground ore and 
water passes oflf. 

Fig. 43. 
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In this State what is supposed to be an improvement cfik this, is used. 

Fig. 44 is a sketch of this machine, which consists of four cast-iron wheels, each' weighing 
about 1500 pounds. They revolve in a circular trough, composed of four segments, weighing 3600 
pounds. The wheels make from six to eight revolutions round the circle per minute, and grind, of 
ordinary ore, from fifty to seventy bushels a day. Six to eight pounds of mercury are used at a 
tune, in the mill ; a small stream of water flows into the trough, which carries off the fine matter 
as the ore is ground. The ore is fed in by a man with a shovel. Some care is requisite to regulate 
the quantity admitted, and the velocity of the wheels. The water, as it escapes, passes over mer- 
cury, placed in the riffle-box, a, so as to catch any gold not taken up in the mill. Notwithstanding 
this, I have rarely examined the water, as it escapes from the rifiie, without finding both mercury 
and gold. 

Fig. 44. 




In North Carolina I saw another contrivance appended to the mill : it consisted of an inclined 
table, with numerous grooves, containing mercury, over which the ground ore and water were 
made to meander ; and finally, to pass over a sheepskin, which detained the last atom. 

A scraper in front of the wheels, to stir up the ore, is a great improvement ; for there is consider- 
able difficulty in grinding some of the ores of Lancaster, in consequence of the fine quartz sand 
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a series of bowls, one revolving within the other, and placed so that the ore could pass from one 
pair of bowls to the next, until the grinding and amalgamation was completed. 



Fig. 47. 




These are all the machines that are in use in the gold regions of the Southern States ; and per- 
haps if they were well constructed and properly managed, they would leave little to be desired; but 
it is quite certain that a considerable portion of the gold is lost. This is rendered evident by the dif- 
erence between all the assays made and the actual amount collected, as well as by the gold almost 
invariably found below the mill, and which must have escaped. 

This has led some to direct their attention to the probability of discovering some process of smelt- 
ing, which might obviate this difficulty. Smelting is practiced in Europe, but only with rich auri- 
ferous sulphurets. Those are roasted and melted into mattes, which are again roasted, and fused 
with lead ; the gold is taken up by the lead, from which it is separated by cupellation. But even 
this is considered uncertain, and but little practiced. Poor iron ores, containing gold, have been 
smelted in the ordinary way, and the iron got rid of by conversion into sulphate of iron, which has 
a commercial value, and the gold remains. 

Now there is no mine in the State where a pyritous ore, sufficiently rich or abundant, occurs to 
render this process at all available. There is, indeed, an iron ore in York District, which contains 
gold, where an experiment may be tried. But the proposition to smelt the ordinary ores of the 
State, consisting for the most part of quartz and talcose slates, and containing about fifty cents in 
the bushel, of the precious metal, need not occupy much space in the discussion. 

It is not very easy to form a correct estimate of the productive value of the gold mines of the 
State, for assays of gold ores, in the small way, are not at all reliable, as every one knows, who 
has had any experience in the matter — and the specimens generally exhibited, give as fair a view 



OP SOUTH CAROLINA. 285 

of the mine as the single brick did of the city. I have, however, obtained from two mines statistics 
of' some value in this relation. 

From my own investigatioYis I set the workable ores of the State down as containing from the 
720,000th to the 60,000th part of gold. The former can only be worked where little mining and 
no grinding is necessary. The poorest ores worked at Brewer's mine are about equal to this. At 
many of the mines ore is worked that does not contain over the 200,000th part of gold. 

Copper and silver are the only alloys found in the gold. Bismuth occurs native at Brewer's 
mine, and is taken up in the process of amalgamation, and fused with the gold ; it is not, however, 
a native alloy. The fineness of the gold, at some of the principal mines, Ls presented in the follow- 
ing table— fine gold being 1000. 

Gold from Hale's mine, .929 

" " Bogan mine, .950 

" " Blackman's mine, .990 

" " Fair Forest mine, .818 

" " Nott's mine, .930 

The force employed at the mines is very fluctuating, and somewhat dependent upon the prices of 
the staple crops of the State. At the Fair Forest mine there were, at my last visit, in operation 
two mills, employing eight hands and five mules. At Nott's mine a steam engine of 25-horse power 
is the moving force, and the grindidg machinery consists of six stamps and four mills, that grind 
from 200 to 240 bushels of ore a day — employing thirty hands and sixteen horses. The product of 
this mine is about 50 dwts. of gold a day, on an average. 50 dwts. of gold, distributed among 
200 bushels of ore, does not quite amount to twenty-five cents per bushel. I am satisfied that the 
ore contains more than this amount of gold, and that the waste sands will be worked over at some 
future time: still I believe that this represents pretty correctly the product of many of the mines. 

The following statistics of Brewer's mine were politely furnished by Mr. Craig, the superin- 
tendent. 

Force employed for six months, in 1844. 
Hands, - - 170 Carts, - - 43 Rockers, - - 62 

Horses and mules, 49 Wagons, - 3 

Product in that time, $13,130. 

Force employed from January 1st to October ISth, 1845.* 

January. April. July. October. 

Hands, - - - - 123 - - - - 192 - - - 131 - - - 101 
Horses and mules, 37 ----55 ---34--- 27 

Carts, 33 - - - - 46 - - - 30 - - - 25 

• Wagons, - - - . 2 - - - . 2» ------ - — 

Rockers, - - - - 29 - - - - 48 - - - 29 - - - 21 
The product for that time was $15,087. The total product of this interesting mine, from its dis- 
covery, in 1843, to October 18th 1845, was $53,680 71. 
When I first saw it, in the Spring of 1844, ground was feirly broken, and there were about 200 

* The force at the mine was reckoned up at the times here given. 

66 



286 GEOLOGICAL SURVEY 

hands employed ; at my next visit, in 1846, it had been so torn up by the misapplied force of these 
men, that it was scarcely to be recognized. The system of letting portions of the mine to any one 
that applies is a most deplorable one — a fact of which the intelhgent superintendent is fully aware, 
but can do no better. Twelve feet square of the mine is rented by one or two persons, who pay 
one fourth of what they make, as a rent. The consequence is, that there is no system, lauch less 
any concert, in the working — and certainly no view to future operations. It is easy to imagine the 
rest, wliere so many men are employed under such a system. 

With regard to mining operations, some improvement has taken place, within the last two years, 
but they are yet very defective. Many suppose that mining, in the proper sense, must be expensive ; 
the preliminary operations appear more so than sinking into the ore at once, but it soon becomes evi- 
dent, that mining has for its object the production of the greatest useful effect with the least labor and 
expense. 

In conclusion, the statistics here given of two important mines will give a more correct view of the 
economic value of the gold mines of the State, than any general representations that I could present. 
Between speculation, and consequent exaggeration, on one side, and disappointment and disgust on 
the other, it is difficult to arrive at the truth. 

I think it may now be fairly stated, that while as industrial resources they will yield a fair remun- 
eration, when worked with industry, perseverance and skill, it is folly to resort to them with a view 
of getting suddenly rich, and still worse to purchase them at an -enormous price. A rich pocket is 
indeed sometimes found, as was the case at Nott's mine, where $9000 were extrsu^ted from 11 bushels 
of ore, but such an instance did not occur again in the State. 

Employments where the remuneration is uncertain, exert an injurious influence on the habits of 
those so employed, but the State presents one example of a mine worked steadily, and for a series of 
years, as any other ordinary employment ; I allude to Hale's mine, which has been explored, I believe, 
with profit, and without any bad effects on the operatives. 

Of the other Metals found in the State. 

Manganese. — I have pointed out the localities of this mineral, which is used in the arts, for remov. 
ing the tint imparted to glass by iron, but most extensively in the preparation of chlorine of lime, or 
bleaching-powder. For this purpose, a mixture of salt, sulphuric acid and manganese, is placed in a 
large retort, to which heat is applied. Chlorine is liberated and conveyed into a chamber provided with 
shelves, that are covered with a few inches in thickness of lime. The chlorine is absorbed by the 
lime, which is now put up in banels for use. The price of oxide of manganese is from $25 to $30 
per ton. 

Lead. — ^This metal occurs in the form of galena or sulphuret of lead in Cheochee valley, but only 
in sufficient quantity to be mentioned among the minerals of the State. It is also found at Parson's 
Mountain, as a phosphate, in small quantities. 

Copper. — The most promment indications of this metal occur at the Harman mine : it forms, by the 
spontaneous decomposition of copper pyrites sulphate of copper, whkh is seen in the refuse of the 
heaps at the mine. I have marked on the map the other localities. 

Bismuth, — Both native, and in the form of ochre, is found at Brewer's mine. 

Graphite or Black Lead. — ^I have met with but one locality of this substance, and that is in Spar- 
tanburg, in the N. E, comer of the District. It has been used at the iron works, on the machinery. 
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and is said to answer well. No excavation has been made, and it is difficult to say of what extent 
it maybe. 

Oxide of Titanium, — This mineral occurs in considerable quantity in Cheochee valley, and may 
be collected where gold deposits are worked ; it is used in the manufacture of artificial teeth, for imi- 
tating the natural color. 

Sulphuret of Iron. — This mineral is found at many of the gold mines ; at Hale's it is thrown out 
in heaps, and forms by decomposition, sulphate of iron, or copperas. On Brass Town creek, Pickens 
district, it is also found in this last state, mixed with sulphate of alumina. 

Building Materials. 

In building materials, durability and strength, combined with a certain facility of being formed 
into requisite shapes, are the principal requisites. 

In these respects, limestone and granite stand pre-eminent. Limestone is very duraWe, and re- 
sists external agencies remarkably well. 

The white crystalline limestones of Laurens and Spartanburg, if they were more accessible, would 
be prized for ornamental purposes. At the Limestone Springs some blocks have been saved, that 
prove the excellence of the stone at that locality. The color is white, with reddish streaks. In 
choosing granite, the tendency to decay should be examined closely. Where it has been long ex- 
posed to the weather, if the felspar has lost its lustre and become dull, it should be rejected, espe- 
cially if it absorbs moisture, or contains pyrites. The fine grained granite of uniform appearance 
and structure is to be preferred, where strength and durability are prominent objects. The granites 
around Columbia are of this character. There is a granite in Newberry that possesses all the re- 
quisites of an excellent building material. In color and appearance it resembles, when dressed, 
a coarse gray marble ; it may be split with ease into prisms of any dimensions, and it is worked 
with great facility. This beautiful granite cannot surely remain long unknown. 

There is little or no expense incurred in quarrying, for immense masses appear above the surface^ 
from which slabs are split oflf by means of wedges. 

The sienites of Abbeville, Fairfield, and Lexington, would make excellent buUding materials. 
The Abbeville sienite can scarcely be distinguished from the duincy granite. 

The porphyritic granite, near Camden, is the most beautiful that I have seen, and if a cheap 
means of sawing and polishing it could be devised, it would make an elegant ornamental stone. 

Gneiss, also, furnishes a good building stone, and the coarse soap stones have also been employed 
with success ; they are durable and easily worked. The silicious rock into which clay slate passes^ 
on Stevens' creek, is broken into cubic blocks, and would furnish a good material. The tertiary for- 
mation also furnishes some beds that may be used in construction. 

The white felspathic sand stone, and grits of the Buhrstone formation, have been long known, in 
Columbia, as a building stone. It has been quarried to some extent at Platte's springs, and it occurs, 
in abundance on Little Horse creek, Edgefield. It is, hpwever, but a poor material, as it is subject 
to crumble and exfoliate, especially when the finer varieties are chosen. A coat of paint or oil would 
protect it very much, but in all cases the coarser silicious stones^should be used, as they are far more 
durable. 

There is a fine silicious clay also in the buhrstone, which becomes quite hard and cherty, and for 
durability is unsurpassed. It is very light, and generally, when taken from the quarry, so soft as to 
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be readily cut with the axe. I have seen chimnies, in Lexington, that have stood for 20 years, and 
the angles are now as sharp, and the impressions left by the chissel as fresh, as when they were 
put up. To stand great pressure, this rock would require accurate dressing, as it is not very strong. 
From an analysis by Professor Shepard, its composition appears to be : 

Water,™ 9.00 

Silica,. 77.50 

Alumina, . — 2.30 

Protoxide of iron, • 9.90 

Carbonate of lime, 1.30 

100.00 
I am incUned to think that the moderately hard marls of the Tertiary would also answer very 
well for certain architectural purposes, and Imentioned, in another place, that they had been applied. 
In Clarke county, Alabama, a white marl, much softer than that on the banks of the Ashley, is 
used for the construction of chimnies very generally. It resembles exactly the white Eocene marls 
of this State. It is so soft when first quarried, as to be cut with the drawing knife, and even planed ; 
and what is more remarkable, it stands fire admirably, provided that no water be thrown upon it 
while hot 

As the mode of quarrying it is peculiar, it may be worth while to describe it. The face of the 
bluff) selected for the quarry, is cut into vertical pannels ; the projecting portions being of the proper 
thickness for the blocks required, and as long as can be conveniently cut with a cross-cut saw. A 
small streamof water, from a barrel, is allowed to trickle down on the saw, which keeps it from clog- 
ging. When the slab is sawed, it is laid flat on the ground and cut, in the same manner, into blocks 
of the requisite size. The length should not exceed double the thickness. The blocks are now 
dressed, and piled up loosely, and protected from rain, by a temporary covering ; after a partial dry- 
ing of this sort, they are ready for the mason. Any of the marls of the State, that are free from 
hard fossil shells, and sufficiently coherent to remain together, will answer for an experiment, which 
1 trust some one will try. 

There is found in the sand hills a bed of ferruginous sand stone, which is very durable, because 
the iron is all peroxidised ; it is rough in appearance, but when dressed, forms a good material. In 
Fayetteville, N. Carolina, it is used extensively, and is even ornamental. 

Flagstones. 

Good flagstones are, in cities, of considerable value ; I observed, in the Charleston Market House, 
flags that were imported from Yorkshire, England. These were transported by land, and canal, 
before they were shipped, a distance nearly as great as that from Charleston to Edgefield, where 
flagstones equally good may be found. Flagstones, besides being durable, must split so as to leave 
smooth surfaces, that need little, if any, dressing. I have pointed out numerous locaUties, where 
the rocks present these conditions. The slaty gneiss of Edgefield ; the talcose slates of Ruffe's 
Mountain, if they should be found sufficiently silicious ; the mica slates of York, near the Catawba; 
and those in Fairfield, on Dutchman's creek, may be mentioned as favorable and accessible locaUties. 

There is a slaty rock passing into soapstone, along the King's Mountain range, that can be pro- 
cured in large slabs ; specimens may be seen in the church yards of the upper part of York, where 
it is used for tablets, and its dark gray and sombre color renders it conspicuous. 
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Although there has not been a quarry opened in the State, for procuring flagstones, with a single 
exception, in Greenville, I am persuaded that any demand could be supplied. 

Fire Proof Materials. 

Those acquainted with the manufacture of iron, know the importance of a supply of jnaterials 
that resist the destructive influence of intense heat. For furnace hearths, there is no material equal 
to granular quartz, and the more granular the better. The King's Mountain range furnishes the best 
specimens of this rock, in the State, and localities are well known at the Iron Works. Next to this, 
in refractory properties, stands fire clay, which is found side by side with the quartz rock and iron 
ore, in a bed of some thickness ; it is derived from the decomposition of felspar. It has been made 
into brick, in York, and although formed hi the ordinary way, I was told that they answered very 
well for the lining of the furnaces at the Iron Works. 

Fire bricks, however, require another operation ; they are first made and burned in the ordinary 
way ; these are pulverised, and sifted so as the largest particles may not exceed buckshot in size ; 
this is mixed with the clay, and some clean quartz sand ; and from it the bricks are moulded and 
burned. 

Soapstone, talcose and mica slates, answer very well for resisting ordinary degrees of heat, and 
may be used for the lining of limekilns, &c. The less silicious they are the better. 

Soapstone has, of late years, assumed considerable importance in the arts. It is used in Uning 
stoves, fire-grates, culinary furnaces, (fcc, and is sent from N. England, to every part of the country, 
The soa[)stone of this State, as I have shown, is abundant and of fine quality, yet it has no where 
been explored. 

There is a peculiar rock in the lower part of Edgefield, which stands fire very well ; it resembles 
soapstone, but is evidently altered trap ; it is of a reddish color, and when sawed, presents a hand- 
some appearance. 

Materials for Pottery. 

I have in the body of this report mentioned particularly the localities of porcelain clay, which 
abounds in the buhrstone formation. The manufacture of fine porcelain requires the highest degree 
of skill, and considerable capital; but stone ware, and the better sorts of common pottery, could be 
manufactured profitably at any of these localities ; and I deem it quite a favorable circumstance, 
that some of the best deposits of this clay occur on the lands of the Graniteville Manufacturing Com- 
pany, and in the vicinity of their works. 

A fine bed, entirely free from iron, is found north of Hamburg ; the same may be said of the beds 
on Congaree creek. Enormous quantities occur in the sand hills near Graniteville; and what is very 
interesting, there are also beds of pure white quartz sand, that will be valuable, should the clay ever 
be used for pottery. The less pure varieties will make fire bricks and if the finer porcelain clay be 
not used, it maybe exported, as it is but a few miles from the Savannah. 

In Corn wall and Devon, where, according to De la Beche, a vast amount of this clay is annually 

exported, it is known in two forms, that in which it requires no preparation, being the fine clay 

without quartz grains, and deposited from suspension in water, this is called natural china clay ; 

and the other, which is prepared as I am about to describe, is called artificial china clay. Near the de- 
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posit of clay, 2 or 3 broad shallow tanks are arranged, so that the water from one may flow into the next 
Above the first, a short inclined plane is placed, and a trench leads from it to the tanks, which are 
called catch-pits. A portion of the clay is placed on the plane, and a stream of water conducted to the 
spot, is made to fall on it, whicli washes it down to the trench and into the tank, where the quartz 
grains subside, the finer particles being carried forward to the next pit. The clay, however* is not al- 
lowed to rest, till it reaches the last pit, when it has parted with all the quartz. The water, when 
clear, is drawn off, at plug-holes. When the tank, by repetition of this process, becomes filled, all 
the water is drawn off, and when the clay is so dry as to be cut into cubic blocks, it is taken out and 
dryed in sheds, and is then ready for the market. 

When the clay is free from sand and impurities, all that is necessary, is to excavate and dry it 
Of the artificial variety, seven or eight thousand tons are exported annually, from these works. It 
appears that from the south-west of England, materials used in the potteries are exported annually, 
to the value of $450,000. 

The process that I have described is simple and not expensive. The decomposing grits of Platte's 
Springs could be washed in this way, if better sources of the clay did not occur. 

Fire bricks are sold in Boston at from $5 to $6 per hundred. Would it not be worth while to at- 
tempt the manufacture here? 

For glazing pottery, there are abundant materials in the felspar of the coarse granites, and even 
in the eurite of the slate. 

The bed of silicious clay of the buhrstone, will furnish a material of value in the manufacture of 
pottery. 

Materials for Millstones. 

The beds of silicified shells, of Barnwell, will furnish an excellent material for this purpose. Pieces 
may be found that agree exactly with the French buhrstone, but those who have attempted to pro- 
cure millstones at this locality, have committed a great mistake in trying to get them in one piece. 
Every one knows that French burr mill stones are made up of from 16 to 20 pieces, cemented and 
bound together with iron hoops. 

By properly selecting the pieces, very excellent millstones may be procured at this place. The 
principal locality occurs on Cedar creek, within a few miles of the rail road. 

There is above Dean Swamp, Orangeburg, a bed of close grained silicious rock, also belonging to 
this formation, which is explored for millstones, but nearly all those that are not imported are pro- 
cured from the coarse granites. 

Materials for Paints. 

A very fine yellow ochre of a rich color and fine quality is found in a deep ravine at Lang Syne, 
in Orangeburg. I showed this to several artists, who pronounced it equal, if not superior, to the best 
English or French ochres. Red and yellow ochres are abundant in Chesterfield, and localities are 
known throughout the lower beds of the Eocene. The Orangeburg ochre needs no preparation, but 
ochres, in general, require to be separated from the sand with which they are iriixed. For this pur- 
pose the best process is that I described for the preparatian* of China clay. 

Soapstone is often ground with whale oil, as a paint for common purposes, and especially for the 
roofs of houses, it is said to answer well. The fine soapstone associated with the magnetic ores, 
and that at Brewer's mine, furnish all that can be desired for this purpose. 
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Materials for Glass Making. 

The white, arenaceous quartz, found associated with the talcose slates, will serve for this purpose ; 
but the auriferous decomposed hornstone of Brewer's mine, presents the most convenient material, 
as it is already pulverized. There are also very pure sands in the Tertiary beds, near Aiken, that 
would answer well. 

Materials for Whetstones and Grindstones. 

In the clay slates there are many localities, in Edgefield, where good whetstones are found. 
Among the talco-micaceous slates coarser stones occur, approaching scythe-stones. The fine grits 
of the New Red sandstone, of Chesterfield, are sometimes used for grindstones ; and there are beds 
of fine grit, in the Fork of Saluda, that would answer the same purpose. The South is every 
where supplied with all these things from the North. 

As a general rule, it is better for the industrial pursuits of a people to b^ confined to the produc- 
tion of those things that are best suited to their soil, climate or circumstances ; but there are some 
things that can be as well produced in one place as another, and I apprehend that there are hun- 
dreds of persons in the State, whose industry would be quite as productive, if engaged in lime burn- 
ing, in the preparation of porcelain clay, or the manufacture of fire-brick, as it is in planting. 

Mineral Springs. 

The geological character of the State is unfavorable to the existence of springs of very prominent 
mineral properties ; nevertheless there are some that have acquired considerable notoriety for medi- 
cinal virtues : among these the most noted are Glenn's Springs, in Spartanburg District. The 
water of these springs is strongly charged with salts of lime. Their location is a pleasant and 
salubrious one, and the springs are much resorted to by visitors from the lower parts of the State. 
Not far from this there is a chalybeate spring, known as West's Springs. 

Chick's Springs, a few miles above the village of Greenville, are pleasantly situated, in sight of 
the mountains, and within a pleasant ride of the village. The water resembles that at Glenn's 
Springs, but is not so strongly impregnated. 

There are, in Abbeville District, in the Flat-woods, and near Parson's Mountain, saline and cha- 
Ijrbeate springs, but they are not places of resort There is another spring in the eastern side of the 
District, at Pinson's Ford, near Dr. Jones's, which is also chalybeate and saline, and deserves a trial. 

In Laurens there are three or four highly chalybeate and sulphureous springs. They occur in 
the hornblende slates that extend from the Saluda to the Enoree, north of the village, and are wor- 
thy of notice. 

A few miles above the village of Spartanburg a spring occurs that has some reputation, and is a 
place of some resort. 

Another spring of similar character, is found at the foot of the Estatoe mountains, in the upper 
part of Greenville, at Mr. Barton's. This is a pleasant spot for the ramblers among the moimtains 
to rest, as it is an easy ride to Table-rock. 

There are few places where persons in search of health or pleasure could spend a month or two 
more pleasantly than among the mountains of the State. They commit a great mistake who ima- 
gine that, by skipping to the top of TaWe-rock, with the aid of Mr. Sunderland's steps, and from 
thence run across to Caesar's Head, they have exhausted the beauties of this region* 
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Let them commence at the Limestone Springs, where a day or two may be pleasantly spent in 
visiting Gilkey's Mountain, from the top of which there is a fine view, and in examining the iron 
works. Some of the islands in the river must also be examined. Crossing the river, and proceed- 
ing up the mountain, on the York side, till they reach its peak, just over the North Carolina line ; 
where, looking from the ruggid top of that fearful escarpment, a scene will present itself, not readily 
to be forgotten. Returning by way of the Battle-ground, a simple stone will be found, recording 
the names and marking the resting places of the brave, who fell on the side of Liberty. From 
this. Broad River must be re-crossed, to the Cowpens, where relics of the strife of that field may 
yet be picked up. At and near the furnace there are many picturesque spots, as well as a cha- 
lybeate spring. Proceeding westward, till Hog-back, Glassy, and some of the peaks of the Saluda 
mountains are seen lifting their sublime forms above the horizon, in the gray distance, no better 
guides Vv'ill be wanted till the base of Glassy is reached. Taking an obscure path from the road, if 
the tourists have sure-footed horses they may ride to the top ; if not, it must be accomplished on 
foot. This should be early in the morning, for many a temptation to linger will be presented, in 
the shady dells and other beautiful spots on the way upwards. Many a sparkling, playful little 
stream will beckon them from their path, to witness its daring leap, as it starts on its downward 
journey to its great home, the ocean. 

In the midst of the pleasant thoughts that will occupy them here, they must not startle that the 
first sign of man's presence, in this lonely place, should be a distillery; for the next person they meet 
will demonstrate that it was the only means of condensing the crop, so that it may be sufficiently 
portable to be carried to market, where there are no roads. 

From the top of the mountain the view is beautiful. The distance to Hodge's is but short; and 
here a week or a fortnight must be spent. The falls of the Saluda, three or four hundred feet 
in height, are almost in sight, and scarcely a rivulet that meanders among the Rododendrons that 
does not present a little picture of its own, well worth the finding. After they have examined this 
place to the right and left, if they do not heartily pity those who pass, with rail-road speed, through 
this wonderful gap, I am greatly mistaken. 

Our ramblers will next ascend to Poinsett's Spring, where I am sure they will admire ihe good 
taste and simple beauty of that foimtain ; and if they have walked up, they will bless the man that 
was thus mindful of the way worn traveller. Mr. Burton, at the toll-gate, will conduct them to the 
top of Walnut Mountain. Of the scene that presents itself here, I can only say that if, after behead- 
ing it, they do not return more humble and better men, they need proceed no farther. 

After spending a few days here, the base of the Saluda Mountains must been circled, to the south 
prong of Saluda, where, at an old mill, close to the mountain side, they will be repaid for the journey 
across, by the sight of a water fall of great beauty, brought out against the dark shadows of the hen>- 
locks that overhang the banks. The journey, between this and Cassar's Head, is not wanting in in- 
terest and beautiful views. From the top of the Head, every one knows how magnificent is 
the scene, but it is at sunset, when Table Rock stands out against its glorious back ground of 
mountains, that it is most impressive. 

The distance to Table Rock is but a few hours' ride. On the way, our travellers may amuse 
themselves with reflections on the stupenduous force that severed at this point the mountain^ 
leaving Caesar's Head and Table Rock, fit monuments to attest the event 
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At TaUeRoek, they will be in ^ hands of the veteran guide, Mr. Sunderland, with whom I will 
kave them, with the assurance, thkt however high conceptions they may have formed of this noble 
rock, they will not be disappointed. From the rock to Mr. Barton's hospitable abode, is but a 
short distance, and fiK)m this point, the wild scenery of the Estatoe Mountains must be visited. After 
this they will receive a hearty welcome from the Kennys, who will conduct them to the celebrated 
Jocassa valley. They will see here, on the tops of the mountains, forming vast walls, an extension 
of the stratum seen at Table Rock. The White water, meeting with this in its course, and tired of 
the slow process of cutting a channel through it, fairly clears it at a bound, forming one of the finest 
water falls of the South. Tomassie, and the quiet scenery of Pickens, may close the ramble, as they 
turn their faces homeward, their minds, I trust, filled with pleasant remembrances of this most beau- 
tiful region. 
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APPENDIX. 



CATALOGUE 



OP THE 



FAUNA OF SOUTH CAROLINA. 



I. DIVISION. VERTEBRATED ANIMALS. 
An internal osseous skeleton. Organs of the functions of relation sjnmmetrically placed about a 
vertical median plane. Nervous system, composed of a cerebo-spinal axis, and nerves. 

/ SUBDIVISION. VIVIPAROUS. 

Yoimg brought forth alive, and suckled. Lower jaw articulated directly with the skull. Occiput 
articulated witli first vertebra, by two distinct condyles. Diaphragm complete. 

I. CLASS. MAMMIFERA. 
Breathe by lungs, respiration simple. Temperature constant, not depending on that of surround- 
ing medium, warm-blooded. Circulation complete, heart with four cavities. Vertebrae with anterior 
and posterior surfaces flat or slightly concave. Body generally clothed with hair. 

* I. ORDER. QUADRUMANA. 

Limbs four, terminating in hands, with nails. Frugivorous, teeth of three kinds, incisors, canines, 
and molars. Monkeys, &c. None of this order in South Carolina. 

II. ORDER. CARNIVORA. 

Limbs four, terminating in feet, with nails. Carnivorous, teeth of three kinds, molars trenchant. 

6. Lutra Storr. 

6 canadensis Sab. Otter. 



1. Ursus Lin. 
1. americfinus Pall. Black Bear. 

2. Procyon Storr. 
2 lotor Lin. Raccoon. 

3. Mephitis Cuv. 

3. chinga Tied. Skunk. 

4. Mustfila Lin. 

4 ermfnea Lin. Weasel 

5. Putdrius Cuv. 

5. vison Lin. Mink. 



7. C&nis 

7 Iflpus 

8. Vfllpes 

8 virginitous 

9. Lynx 
9rflfus 
10. discolor 



Lin. 


• 


Lin. 


Wolf, 


Cuv. 




Schr. 


Fox. 


Raf. 




Guld 


Wild Cat 


Lin. 


Panther, 
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III. ORDER. AMPHIBIA. 

Limbs four, short, formed for swimming, with nails. Carnivorous, teeth of three kinds, molars 
trenchant Seals, &c. None in South Carolina. 

IV. ORDER. CHEIROPTERA. 

Limbs four, formed for flying, by a membranous expansion of skin between the limbs, and 
between the fingers, with nails. Insectivorous (in So. Ca.) or frugivorous (not in So. Ca.) Teeth of 
three kinds, molars not trenchant. 



8. Vespertilio 

11. carolin6nsis 

12. subuldtus 

13. montfcola 

14. virgiiiitous 
16. nigr^scens 
16 noctivagans 



Lin. 

Geof. Leather wing Bat. 

Say. 

Bach. 

Bach. 

Bach. 

Lee. 



9. Nyctlceus 


Raf. 




17. pruinosus . 


Say. 




18. noveborac^nsi^ 


Penn. 


Red Bat 


19. crepuscul&ris 


Lee. 




20. Mol6ssus 


Geof. 




20. carolin6nsis 


Geof 




11. Plec6tis 


Geof. 




21. macrdtis 


Lee. 


Long-eared Bat 



V. ORDER. INSECTIVORA. 



!. S6rex* 


Lin. 


22. brevicfiudis 


Say. 


23. cin^reus 


Bach. 


24. carolin6nsis 


Bach, 


26. longir6stris 


Bach. 



13. Condylfira 


111. 




26. cristftta 


Lin. 


Stamosed Mole. 


14. Scoops 


Cuv. 




27. aqufiticus 


Lin. 


Common Mole. 



Limbs four, terminating in feet, with nails. Insectivorous, teeth of three kinds, molars not 

trenchant, but studded with conical points. Animals fossorial. 

Shrews, 
generally but im- 
properly, called 
Field-Mice. 

VI. ORDER. ROOENTIA. 

Lunbs four, terminating in feet, with nails. Food generally firuits, roots, bark, &c. teeth of two 
kinds only, incisors and molars, the last with flat crowns. 

16. Sciilirus Lin. 

28. capistritus Bosc. 

29. carolin^nsis Gm. 

16. Ttoiias 111. 

30. Listeri Ray. 

17. Pt^romys Cuv. 

31. voluc^Ua Gm. 

18. Mus. Lin. 

32. rdttus Lin. 

33. decmntous Lin. 

34. mOsculus Lin. 
36. hamilis Bach. 

36. oryzivora Bach. 

37. carolin^nsis Bach. 

38. leOcopus Raf. 

39. aur^olus Bach. 

VII. ORDER. 

Limbs four, terminating in feet, with large nails. Insectivorous or herbivorous; teeth incomplete, 
incisors always wanting ; in some, the canines and molars also. Armadillo, Anteater, ice. None 
in South Carolina. 



Fox Squirrel. 
Grey Squirrel 

Ground Squirrel. 

Flying Squinel. 

Black Rat 
Norway Rat 
House Mouse. 



19. Arctomys 


Gm 




40. m6nax 


Lin. 


Woodchuck. 


20. Merfones 


F. Cuv. 




41. canadensis 


Penn. 


Jumping Mouse. 


21. Arvlcola 


Lac. 




42. pinet6rum 


Lee. 


Pine Mouse. 


22. Sfgmodon 


S. &0. 




43. hispidum 


S. &0. 


Cotton Rat 


23. Ne6toma 


s.&o. 




44. floridtoa 


S.&0. 


Wood Rat 


24. Fiber 


111. 




45. zib^thicus 


Lin. 


Musk Rat 


26. L^pus 


Lin. 




46. paMstris 


Bach. 


Swamp Rabbit 


47. sylv&ticus 


Bach. 


Common Rabbit 


EDENTATA. 
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VITI. ORDER. PACHYDERMATA. 

Limbs four, terminating with feet, with hoofs. Herbivorous generally, not ruminating, teeth 
variable. Elephant, Hog, Horse, &c. None in South Carolina. 

IX. ORDER. RUMINANTIA. 

Limbs four, terminating with feet, with hoofs. Herbivorous, ruminating, stomachs four. Teeth 
incomplete, incisors wanting in upper jaw, canines generally wanting. Head generally with horns. 

26. C^rvus Lin. 

48. virgini&nus Gm. Deer. 

X. ORDER. CETACEA. • 

Limbs two, the anterior only existing, formed for swimming, finlike. Tail forming a horizontal 
fin. Body pisciform. 

27. Delphinus Lin. 

49. phoco^na. Lin. Porpoise. 

XI. ORDER. MARSUPIALIA. 

Limbs four, terminating in feet, with nails. Young bom very imperfect, and received into an 
external abdominal pouch, where they attain the perfect state. Pelvis furnished with marsupial 
bones. 

28. Did^lphis Lin. 

60. virgmi&nus Penn. Opossum. 

The following Mammifera formerly existed in South Carolina, but have become extinct 

C^tor fiber Buff. Beaver now found west of Alleghany Mountains. 

C^rvus strongyl6cero8 Schr. Elk " " M'ts. fiom Penns. to Pacific. 

Bos americ&nus Gm. Bison " in plains of Rocky Mountains. 

2. SUBDIVISION. OVIPAROUS. 

Yoimg produced from an egg, not suckled. Lower jaw articulated indirectly with the skull by 
means of an intermediate bone. Occipital bone never articulated with first vertebra by two distinct 
condyles. Diaphragm rudimentary. 

2. CLASS. BIRDS. 

Breathe by lungs, respiration double, the air permeating not only the lungs, but all parts of the 
body. Temperature constant^ not depending on that of the surroimding medium, warmblooded. 
Circulation complete, heart with four cavities. Vertebrae with anterior or superior surface concave, 
posterior convex. Occipital bone with a single condyle. Body clothed with feathers. 

I. ORDER. RAPACES. 

Terrestrial. Beak and claws powerful, hooked. Carnivorous. 

1. Family Diurnal. Eyes lateral. 
1. Cath&rtes 111. Turkey Buzzard. 3. Haliaetus Sav. 



5. Washingtoni Aud. 

6. leucoc^phalus Lin. Bald Eagle Res. 
2. Btiteo Bech. |4. Ptodion Sav. 



1. aura Lin. Red headed Res, 

2. atr&tus Wils. Black headed Res. 



3. bore&lis Gm. Hen Hawk. Res. 

4. linefitus Gm. Chicken Hawk Res. 



7. haliaetus Lin. Fish Hawk Res. 



IV 
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5. Elanus 


Sav. 




12. columb^ius 


Lin. Pigeon Hawk 


Win 


8. dlspar 


Tern. 




13. sparverius 


Lin. Sparrow Hawk Res. 


6. Ictinia 


Viel. 




9. Astur 


Cuv. 


Win. 


9. plumbea 


Gm. 




14. Co6peri 


Bon. 




7. Naucl6rus 


Vig. 




15. fuscus 


Gm. 




10. furcdtus 


Lin. Swallowtailed H. 


10. Circus 


Bech 


Res. 


8. Ffilco 


Lin. 




16. cy&neus 


Lin. 




11. peregrlnus 


Gra. 


Win. 










2. Family Nocturnal. Eyes looking forward 


I. 




11. Sumia 


Dum. 




14. Bubo 


Cuv. 




17. nyetea 


Lin. White Owl 


Win. 


20. virginitous. 


Gm. Homed Owl 


Res. 


12. Strix 


Lin. 




21. &sio 


Lin. Screech Owl 


Res. 


18. americtoa 


Aud. Bam Owl. 


Sum. 


16. Otus 


Cuv. 




13. Syniium 


Sav. 




22. brachydtus 


Flem. ^ Shorteared 
^Owl. 


Win. 


19. nebulosum 


Lin. Hooting Owl 


. Res. 








II. ( 


DRDER. PASSERINi£. 






Terrestrial. Birds 


not possessing the characters assigned to the other orders, insectivorous, fru- 


givorous or granivorous. 








1. Family. Dentirostres. 


Beak notched near the tip, variable in form. 




16. Ltoius 


Lin. 




46. Icteroc6phalus 


Lath. 




23. ludovicitous 


Lin. Loggerhead 


Res. 


47. pfnus 


Lath. 


Res. 


17. Muscicapa 


Lin. 




48. virens 


Lath. 




24. tyr^Lnnus 


Lin. King-bird 


Sum. 


49. caerulea 


Wils. 




25. crinita 


Lin. 




50. Blackbumiae 


Lath. 




26. Cooperi 

27. ac^ica 


Nutt. 




51. SBStiva 


Gm. 




Gm. 




52. petechia 


Lath. 


Win. 


28. fusca 


Gm. 




53. americ^a 


Lath. 




29. virens 


Lin. 


- 


54. canadensis 


Lin. 




30. ruticilla 


Lin. 




55. maculosa 


Lath. 




18. Culecivora 


Swa. 




56. discolor 


Viel. 




31. caeralea 


Lath. 




24. Trlchas 


Swa. 




19. Vfreo 


Viel. 




57. maryldndica 


Lin. 




32. fl&vifrons 


Viel. 




25. Mniotilta 


Viel. 




33. solit^ius 


Viel. 




58. varia 


Lin. 


• 


34. noveborac6nsis 


Gm. 




26. Helindia 


Aud. 




36. gllvus 


Viel. 




59. Swalnsoni 


Aud. 




36. Bdrtrami 


Swa. 




60. vermivora 


Lath. 




37. olivdceus 


Lin. 




61. protonotarius" 


Lath. 




20. Icteria 


Viel. 




62. chrysoptera 


Lin. 




38. viridis 


Gm. 




63. Bdchmani 


Aud. 




21. Bombycilla 


Bris. 




64. peregrlna 


Wils. 




39. carolin^nsis 


Bris. Sealing Wax Bird. 


65. solit^a 


Wils. 




22. Myiodi6ctes 


Aud. 




66. cel&ta 


Say. . 


Win. 


40. mitrd,tus 


Lath. 




67. rubricaplUa 


Wils. 




41. Wflsoni 


Bon. 




27. R6gulus 


Cuv. 




23. Sylvlcola 


Swa. 




68. sdtrapa 


Lich. 


Win. 


42. coron&ta 


Lath. 




69. calendula 


Lin. 


Win. 


43. striata 


Lath. 




28. Si^ia 


Swa. 




44. p6nsilis 


Lath. 




70. si&lis 


Wils. Bluebird 


Win. 


45. cast&nea 


WIls. 
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29. Orpheus 


Swa. 




32. Seiflrus. 


Swa. 




71. polygldttus 


Lin. Mockmgbird. 


Res. 


79. auricapillus 


Lin.. 




72. carolin^nsis 


Lin. Catbird. 


Res. 


80. noveborac^nsis 


Gm. 




73. rdfus 


Lin. Thmsh. 


Res. 


33. Troffl6dytes 
81. ludovfcitous- 


Cuv. 




30. Turdus 


Lin. 




Gm. 


Res. 


74. migratorius 


Lin. Robin. 


Win. 


82. Bfiwicki 


Aud. 




75. mustelinus 


Gm. 




83. americ&nus 


Aud. 


V^^in. 


76. Wilsoni 


Bon. 




84. hyem^is 


Viel. 


Win. 


77. solitdrius 


Wils. 


Win. 


86. palfistris 
86. brevir6stris 


Wils. 


Res. 


31. Anthus 


Bech. . 




Nutt. 


Win. 


78. ludovicitous 


Lich. 


Win. 








2. 


FamUy. Fi^sirostres 


f. Beak, short, broad, flat, opening wide. 




34. Hirando 


Lin. 


1 


92. peUsgica 


Lin. ^ Chimney 
\ Swallow 


Sum. 


87. purpurea 


Lin. Purple Martin Sum. 






88. bicolor 


Viel. \ Whitebellied 
I Swallow 


Sum. 


36. Caprimalgus 


Lin. 








93. carolin6nsis 


Gm. \ Chuck- Wills- Sum. 


89. rtistica 


Lin. 


Sum. 




I Widow 




90. rip^a 


Lin. Sand Martin 


Sum. 


94. vociferus 


Wils. Whippoorwill Sum 


91. serrip6nnis 


Aud. 


Sum. 


37. Chord6iles 


Swa. 




35. Chaetara 


Steph. 




95. virginitous 


Night Hawk 


Smn. 


3. 


Family. Conirostres 


Beak, conical, strong, without notches. 




38. Alaada 


Lin. 




119. leQcophrys 


Gm. 




96. alp6stris 


Lin. 




48. Pipilo 


Viel. 




39. P&rus 


Lin. 




120. erythrophthfil- 


Lin. 




97. bicolor 


Lin. Chicadee 


Res. 


mus 






98. caroUn^nsis 


Aud. 


Res. 


49. Eythrosplza 


Bon. 




40. Emberiza 


Lin. 




121. purpurea 


Gm. 


Win. 


99. americtoa 


Gm. 


Sum. 


50. Cocc6bbrus 


Swa. 




100. graminea 


Gm. 


Wint. 


122. caeraleus 


T«in. 




101. sav&na 


Wils. 


Win. 


123. ludovicitous 


Tiin. 




102. passerina 

103. H6nslowi 


Wils. 




51. Pitylus 


Cuv. 




Aud. 


Win. 


124. cardin&lis 


Tiin. Redbird. 


Res. 


104. puslUa 


Wils. 


Win. 


52. Pyr&nga 


Viel. 




105. soci&lis 


Wils. 


Win. 


125. aestiva 


Gm. \ Summer Red 
I bird 


- Sum. 


41. NiphoBa 


Aud. 








106. hyem§.lis 


Lin. Snowbird 


Win. 


126. rflbra 


Lin. 


Sum. 


'42. Spiza 


Bon. 




53. Dollchonyx 


Swa. 




107. ciris 


Tem. Nonpareil 


Sum. 


127. oryzivora 


Tiin. Ricebird. 




108. cytoea 


Wils. Indigo-bird 


Sum. 


54 Mol6thni8 


Swa. 




43. Ammddramus 


Swa. 




128. p6coris 


Gm. Cowbird 


Win. 


109. marltima 


Wils. 


Res. 


55. AgeUuus 


Swa. 




110. Macgillivrai 

111. caudacdtus 


Aud. 
Gm. 


Sum. 
Res. 


129. phaenlceus 


^ . \ Redwmg 
^^^- \ Blackbird 


Res. 


112. palustris. 


WUs. 


Win. 


56. Icterus 


Bris. 




44. Peucaea 
113. B^hmani 


Aud. 
Aud. 


Sum. 


130. baltim6re 


T ;« S Fire bird 
^^' \ Hangnest 


Sum. 


45. Linaria 


Ray. 




131. spflrius 


Gm. 




114. pinus 


Wils. 


Win. 


57. Quiscalus 


Viel. 




46. Cardufilis 


Cuv. 




132. m&jor 


Viel. Jackdaw 


Res. 


115. tristis 


T ;« S May bird 
^^^' } Goldfinch 


Sum. 


133. versicolor 

134. femigineus 


Viel. 
Lath. 


Res. 

Wm. 


47. FringlUa 


Lin. 




58. Stum6lla 


Viel. 




116. ilfaca 


Mer. 


Win. 


136. ludovicitoa 


Lin. Lark 


Res. 


117. mel6dia 


Wils. 


Win. 


69. Garros 
136. cdrax. 


Tiin. 




118. pennsyly&nica Lath. 
B 


Win. 


Lin. Raven 


Res. 



VI 
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137. americtous 

138. ossifragus 

4. Family. 



Aud. Crow Res. 

Wils. Fish Crow Res. 



60. G&rmlus 
139. crlstdtus 



Bris. 

Lin. Biuejay 



Res. 



Tenuirostres. Beak, slender, elongated, sometimes arcuated. 



61. Sitta 

140. carolinensis 

141. pusiUa 



Lin. 
Lin. 
Lath. 



Res. 
Res. 



62. C^rthia 

142. famili&ris 

63. Tr6chilus 

143. c6lubris 



Lin. 
Lin. 
Lin. 
Lin. 



Win. 

Hummingbird Sum. 

5. Family. Sh/ndactylcB. Outer toe united to the middle one as far as the last joint. 
64. Alcedo 



Terrestrial. 



66. Pious 

146. princip^is 

146. pile&tus 

147. vill6sus 

148. pub6scens 

149. qu6rulus 
160. v&rius 



Lin. 
144. ftlcyon Lin. Kingfisher 

III. ORDER. SCANSORES. 

Toes two, directed forwards and two backwards. 

granivorous. 

163. auritus 



Res. 



Insectivorous, frugivorous, or 



Lin. Woodpeckers 
Lm. Ivorybilled W. Res. 
Lin. Log-cock Res. 

Lin. Res. 

Lin. Res. 

Wils. Res. 

Lin. { Yellow bellied 
J Woodpecker 

161. erythroc^phalus Lin. Red heaaed W. Res, 

162. carolinus Lin. Redbellied W. Wm." 



66. Centunis 
164. carolinensis 

67. Coccyzus 
166. americ&nus 

166. erythrophthdl- 
mus. 



Lin. 
Kuhl. 

Lin. 

Viel. 

Lin. 

Wils. 



Lark W. 



Res. 



Carolina Par- 
rokeet. 

^ Yellowbilled 
I Rain Crow. Sum. 

Blackbilled Sum. 
Rain Crow. 



IV. ORDER. GALLINACEiE. 

Terrestrial. Beak moderate, arched above. Wings generally short and power of flight moderate. 

Granivorous, with very muscular stomach. 



68. Columba 

167. passerina 

69. Ectopistes 

168. migratorius 

169. carolin6nsis 



Lin. 

Lin. Groimd Dove Res. 

Swa. 

Lin. Wild Pigeon 

Lin. Turtle Dove Res. 



70. Mele^gris 

160. galJop&vo 

71. Ortyx 

161. virginitoa 

72. T6trao 

162. umb6llus 



Lin. 

Lin. Wild Turkey. Res. 

Steph. 

Lin. Partridge Res. 

Lin. 

Lin. Pheasant Res. 



V. ORDER. BRRVIPENNES. 

Terrestrial. Wings rudimentary, flight impossible. Toes three, in some but two; legs long, pow- 
erful. Graminivorous generally. Ostriches, Cassowaries, &c. None in South Carolina. 

VI. ORDER. ORALLATORIJE. 

Aquatic, waders. Wings generally long, flight good. Legs long, naked, extended behind during 
flight ; toes generally separate. Piscivorous or insectivorous. 

1. Family, Pressirastres. Bill of Moderate length. Hind toe not touching the ground. 



73. Charadrius 

163. helv6ticus 

164. marmorfitus 
166. vociferus 

166. Wilsoni 

167. semipalm&tus 



Tiin. 




Lin. 


Wint. 


Wagl. Plover 


Win. 


Lin. Kildeer 




Ord. 


Res. 


Bon. 


yiTin. 



168. m^lodus Ord. 
74. Str^psilas III. 

169. int^rpres Lin. 
76. Hsem&topus Lin. 

170. palli&tus Tem. 



Win. 
Win. 
Win. 



FAUNA OF SOUTH CAROLINA. 



vu 



2. Family. CtUtrirostres. Bill, large, long, powerful, generally trenchant and pointed. 



76. Grus 


Lin. 




176. viol&cea 


Tiin. 


171. americ&iia 


Pnr S Whooping Win. 
^°^- ^ Crane 


176. Ientigin6sa 

177. exiUs 


Sab. 

Wils. Poorjoe 


77. Ttotalus 


Tiin. 




178. vir6scens 


Lin. 


172. loculdtor 


Lin. 


Res. 


179. herodias 


Lin. Blue Crane Res. 


78. Plat&lea 


Lin. 




180. egr^tta 


Gm. 


173. aiaia 


Lin. Spoonbill 


Sum. 


181. caerulea 


Lin. 


79. Ardea 


Lin. 




182. ludovicitoa 


Wils. 


174. nyctfcorax 


Lin. Quow 




183. candidlssima 


Gm. White Crane 




3. Family. Longirostres. Bill, long, slender, feeble. 


80. Ibis 


Cuv. 




84. T6tanus 


Bech. 


184. falcin^llus 


Lin. 


Sum. 


199. macul&tus 


Wils. Res. 


185. llba 


Lin. 


Sum. 


200. solit^us 


Wils. Res. 


81. Tringa 


Lin. 




201. fl&vipes 

202. voclferus 


Lath. 


186. Bartrfimia 


Wils. 




Wils. Win. 


187. isl&ndica 


Lin. 




203. semipalm&tus 


Lath. Stone Curlew Res. 


188. pector&lis 


Bon. 


Win. 


85. Sc6lopax 


Lin. 


189. alDina 

190. suoarqiiAta 


Lin. 




204. Wilsoni- 


Tem. Snipe Win. 


Tern. 




205. noveborac^nsis 


I Gm. 


191. him&iitopus 


Bon. 




86. Recurvir6slra 


Lin. 


192. Schinzii 


Bre. 




206. americtoa 


Gm. 


193. semipalmdta 

194. pusiUa 


Wils. 


Win. 


87. Himtotopus 


Bris. 


Wils. 




207. nigric6llis 


Viel. Sum, 


195. arendria 


Lin. 




88. Num^riius 


Bris. 


82. Micr6ptera 


Nutt. 




208. longirdstris 

209. huds6nicus 


Wils. Curlew Res. 


196. americ&na 


Aud. Woodcock 


Win. 


Lath. 


83. Lim6sa 


Bris. 




210. boredlis 


Lath. 


197. f6doa 


Lin. 








198. hudsonica 


Lath. 








4. Family. Macr6dactyli, Toes long, spreading. Bill rather long, stronger than in last 


89. BAllus 


Tiin. Marsh Hen 




216. jamaic^nsis 
91. Falica 


Bris. 


211. Slogans 


Aud. Freshwater do. Res. 


Lin. 


212. crepitans 


Gm. Saltwater 


do. Res. 


217. americ4nus 


Gm. Win. 


213. virgini&nus 


Lin. 


Res. 


92. Gallinula 


Bris. 


90. Ortyg6metra 


Leach 




218. martlnica 


Lin. Res. 


• 214. carollnus 


liin. 




219. chl6ropus 


Tiin. Res, 


215. noveborac^nsis Lath 








5. Family. Phcmicopteri. Neck and legs excessively long, bill bent down at middle. 




93. Ph8enic6pterus Lin. 






220. rfiber Lin. 


Flamingo. 




VII. 


ORDER. PALMIPEDES. 




Aquatic, swimmers. 


Legs of moderate 


length, placed far back on the body, terminated with web- 




bed feet. Plumage dense, oily. 




1. Family 


BrachyptertB. 


Wings short, flight feeble. Walk with difficulty. 


94. M6rmon 


III. 




96. P6diceps 


Lath. 


221. &rcticus 


Lin. 


Win, 


224. cristdtus 


Lath. 


95. Colymbus 


Lin. 




225. comtitus 


Lin. 


222. glaci&lis 


Lin. 


Wm. 


226. carolin^nsis 


Irfith. Diver Win. 


223. &rcticus 


Tiin. 


Win. 
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2. Familf/. Langipennes. Wings very long, flight powerful. Hind toe free or wanting. 



97. Thalassldroma Vig. 

227. Wllsoni Bon. 

98. Pfifltoius Bris. 

228. cin^reus Lath. 

229. obsctirus Lath. 

99. L&rus Lin. 

230. Bonap^tii Rich. 

231. atriclUa Lin. 

232. zonorhyncus Rich. 

233. argent&tus Brun. 

3. Family. TotipalmatcB. 



Mother Carey's 
Chicken. 



Sum. 

Sum. 
Sum. 
Win. 
Win. 



234. marinus 

100. L^stris 
236. parasiticus 

101. Sterna 

236. &nglica 

237. hirundo 

238. h§.veli 

239. nigra 

240. mindta 

102. Rhyncops 

241. nigra 



Lin. 

III. 

Lin. 

Lin. 

Monta 

Lin. 

Aud. 

Lin. 

Lin. 

Lin. 

Lin. Shearwater 



Win. 

Win. 

Sum. 
Sum. 
Sum. 
Sum. 
Sum. 

Sum. 



103. Pelectous 

242. americtous 

243. fuscus 

104. Tachypetes 

244. ^uilus 



Lin. 

Aud. White Pelican Win. 

Lin. Brown Pelican Res. 

Viel. 

Lin. Sum. 



Wings long ; hind toe imited to the others, by web. 

105. Sula Bris. 

245. basstoa Lin. Gannet 

106. Pl6tus Lm. 

246. anhlnga Lin. Cormorant 



4. Fcmiily* Lamdlirostres. Wings moderate ; bill thick, broad, denticulate on edges. 



107. AnsBS 

247. b6schas 

248. obscdra 

249. str^pera 

250. americ&na 

251. acata 

252. spdnsa 

253. carolin6nsis 

254. discors 

255. clype&ta 

108. Fuligula 

256. valisn^ria 

257. ferlna 

258. americtoa 



Lin. 

Lin. - Win. 

Gm. Black Duck Win. 

Lin. 

Gm. Widgeon. Win. 

Lin. Win. 

Lin. Summer Duck Res. 

Q. _. Greenwinged Win. 
Steph.^^, 

I in Bluewinged Win. 

Teal. 
Lin. 
Leach. 

Wils. Canvassback Win. 
Lin. 
Swa. Win. 



259. alb^ola 

260. glacialis 

261. rubida 

262. fasca 

263. cldngula 

109. Cygnus 

264. buccinator 

265. americtous 

110. Anser 

266. canadensis 

267. llbifrons 

268. hyperb6reus 

111. M^rgus 

269. mergtoser 

270. serrdtor 

271. cucull&tus 



Lin. 

Lin. 

Wils. 

Lin. 

Lin. 

Meyer 

Rich. 

Shar. 

Bris. 

Lin. Wild Goose 

Bech. 

Gm. 

Lin. 

Lin. 

Lin. 

Lin. 



Sum. 



Win. 
Win. 

Win. 
Win. 

Sum. 
Win. 

Sum. 
Win. 
Win. 

Win. 

Win. 



3. CLASS. REPTILES. 

Breathe by limgs, at least in the adult state, respiration simple. Temperature variable, depending 
on that of surroimding medium, cold blooded. Circulation incomplete, all the blood in the heart 
not passing through the limgs before entering the arterial system; heart generally with three 
cavities, one ventricle and two auricles. Vertebrae generally concave anteriorly, posteriorly in some 
concave, in others, Ophidia and Sauria, with a hemispherical head for articulating with posterior 
one. Occipital bone with a single condyle, or none. Body naked or clothed with scales of a 
greater or less degree of hardness. 

I. ORDER. CHELONIA. 

Body protected by a solid covering, formed above by the coalescence of the ribs with each other 
and with the dorsal vertebrae, beneath by the enlargement of the stemiun. Teeth none. Limbs 
four. 
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IX 



1. Testudo 


Brong. 


1. polyphemus 


Daiid. Gri:>pher 


2. Gisiada 


FIcm. 


2. Carolina 


Edw. Box Cooter 


3. Kiiiosternon 


Spix 


3. pemisylvanicum 


Edw. Mud C(X)ter 


4. SternothaBrus 


Bell 


4. odoratus 


Bosc. Musk Cooter 


5. Emys 


Brbng. Terrapin 


5. serr&ta 


Daud. Yellowbelly T 


6. reticulata 


Bosc. Chicken T. 


7. picta 


Schn. Checkered T. 



8. guttata 

9. terrapin 

10. concinna 

6. Chelonura 

11. serpentina 

7. Trionyx 

12. lerox 

8. Chelonia 

13. niydas 

14. car6tta 

9. Sph^rgis 

15. cori^cea 



Sclin. 
Schoepf 

liCC. 

Flem. 

liin. 

G.st.H. 

Schn. 

Brong. 

Lin. 

Lin. 

Mer. 

Lin. 



Speckled T. 
Saltwater T. 



Alligator Cooter 

Softshelled Ter. 

Green Turtle 
Loggerhead Tur. 

Leatherbacked Tur. 



II. ORDER. SAURIA. 



Ribs and vertebrae moveable. Jaws with teeth, rarely implanted in sockets, and then always by 
a single root. Limbs generally four. Body clothed with scales. 



10. Alligator 

10. mississipiensis 

11. An6hus 

17. carolin6nsis 

12. Tropidolepis 

18. luidulatus 

13. Ameiva 

19. sexlinedta 



Cuv. 

Daud. Alligator 

Cuv. 

Cuv. Green Lizard 

Cuv. 

Bosc. Brown Lizard 

Cuv. 

Lin. Six-striped Lizard 



14. Plestiodon 



D.&B. 



20. erj'^throcephalus Gil. 
15. Scincus Daud. 

21. quinqueline&tus Lin. 
, 22. liisciatus Lin. 
10. IiVe:os6ma Gray 

23. lateralis Say. 



Scorpion. 

Five-strii^ed Lizard 
Bluetailed Lizard 

Ground Lizard 



III. ORDER. OPniDIA. 



Body elongated without limbs, clothed with scales. Jaws with teeth. 



a. Not venomous. 



17. Ophisaurus Daud. 
24. ventralis Lin. 

18. C6luber Lin. 

24. constrictor Lin. 

25. guttatus Lin. 
20. punctatus Lin. 

27. alleghaniensis Holb. 

28. quadrivittatus Holb. 

19. Coron6lla Laur. 

29. getula Lin. 

30. doliata Lin. 

20. H6licops Wagl. 

31. erythrogrdmmusDaud. 

32. abacurus Holb. 

21. Brachyorros Kuhl. 

33. amaenus Say. 

22. Calamaria Boi6. 

34. elapsoidea Holb. 

35. striatula Lin. 



Glass Snake 

Black Snake 
Corn Snake 



Chicken Snake 
Chain Snake 



23. Rhinosfoma 

30. coccinea 
21. Pituophis 

37. melanoleflcus 
25. PsSjnmophis 

38. flagellif6rmis 
20. L^ptophis 

39. aestivus 

40. sauritus 

27. Tropidon6tus 

41. fascidtus 

42. erythrog&ster 

43. taxispil6tus 

44. rigidus 

45. sirtdlis 

46. ordind,tus 

28. Het^rodon 

47. simus 

48. niger 

49. platyrhlnos 



Fitz. 
Blum. 
Holb. 
Daud. 
Boi6. 
Cat. 
Bell 
Lin. 
Lin. 
Kuhl. 
Lin. 
Shaw 
Holb. 
Say. 
Lin. 
Lin. 
P. de B. 
Lin. 
Cat. 
Lat. 



Scarlet Snake 

Pme Snake 

Coach whip Snake 

Green Snake 
Ribbon Snake 

Copperbelly 



Striped Snake 
Grass Snake 



Black Viper 
Hognose Viper 
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29. Elaps Schn. 

60. fulvius Lin. Bead Skake 

30. Trigonoc6phalus Oppel. 

61. piscivorous Lac. Water Mokeson 

62. contortrix Lin. Copperhead 



Venomous. 

31. Crotalophorus 

63. milidrius 

32. Crotalus 

64. durissus 
66. adamanteus 



Gray 

Lin. 

Lin. 

Lin. 

P. de B. Water Rattle S. 



Ground Rattle S. 
Banded Rattle S. 



IV. ORDER. BATRACHTA. 



Body naked, not covered with scales ; with four limbs, without nails. 
Heart with two cavities. In early life breath by gills. 



33. Rdna Lin. 

66. pfpiens Lat. 

67. cl^mitans Bosc. 

68. halecina Kalm. 

34. Cystignathus Wagl. 

69. ornStus Holb. 

60. nigritus Lee. 
34. Scaphiopus Holb. 

61. solitarms Holb. 
36. Hylodes Fitz. 

62. gryllus Lee. 

63. ocularis Holb. 



Bull Frog 



Without tails. 
36. Hyla 



64. vfridis 
66. s(iuirella 

66. femor^lis 

67. delit^scens 

37. Biifo 

68. lentiginosus 

69. erythron6tus 

70. qu6rcicus 

71. americ&nus 

38. Engystoma 

72. carolin6nse 



Jaws generally with teeth. 



Laur. 

Laur. Tree Frog. 

Bosc. 

Daud. 

Lee. 

Shaw. 

Holb. 

Holb. Oak Frog. 

Lee. Common Toad. 

Fitz. 

Holb. 



b. With tails. 



39. Salam&ndra 

73. guttoUne&ta 

74. salmonea 
76. rflbra 

76. glutin6sa . 

77. er5rthron6ta 

78. quadrimacul&ta 

79. biline^ta 

80. symmetrica 

81. quadridigitdta 

82. melanosticta 

83. venen6sa 

84. fasci&ta 
86. talpoidea 



Laur. The Salamanders 40, 

Holb. are generally known 

Storer as Soft Skinned or 

Daud. Smooth Skinned 

Green Lizards. 

Green 

Holb. 

Green 

Harl. 

Holb. 

L. Gibbes 

Bart 

Green 

Holb. 



Triton 

86. dors&lis 

87. niger 

41. Amphitima 

88. m^ans 

42. Siren 

89. lacertlna 

90. intermedia 



> Spring 



Laur. 

Harl. 

Green 

Gard. 

Gard. Congo Snake 

Lin. 

Lin. Mud Eel 

Lee. 



Lizard. 



4. CLASS. FISHES. 
Breathe by gills. Temperature variable, cold blooded. Circulation complete, hecut with two 
cavities, one auricle and one ventricle, propelling venous blood to the gills. Vertebrae with conical 
depression on anterior and posterior surfaces, and deep grooves or apertures on the sides Occipital 
bone without condyles. Body either clothed with scales or naked. 



Skeleton osseous. 

1. L&brax 
1. line&tus 



I. ORDER. ACANTHOPTERYGII. 

Fins with spiny rays, most numerous in the dorsal. 



Cuv. 

Block. Rockfish. 



2. rfifus 
2. Serrtous 



Mitch. 
Cuv. 
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3. erythrog^ter Dek. 

4. acutir6stris Ciiv. 

5. fasciculftris Cuv. 

6. m6rio Cuv. 

3. Centroprfstis Cuv. 

7. nigricans Cuv. 

8. trifQrca Cuv. 

4. Grystes Cuv. 

9. salmoides Cuv. 

5. Centrtojhus Cuv. 

10. sparofdes Cuv. 

11. irldeus Cuv. 

12. guldsus Cuv. 

13. viridis Val. 
14 hexactothus Yal. 

6. Pomdtis Cuv. 
15. vulg&ris Cuv. 

• 16. Raven^lii Val. 

17. H6lbrooki Val. 

18. gibbdsus VaL 

7. Bryttus Val. 

19. punctfttus Cuv. 

20. reticul&tus Val. 

21. unicolor Val. 

8. Holocfintrum Art. 

22. longipinne Cuv. 

9. Urandscopus Lin. 

23. finoplos Cuv. 

10. Priondtus Lac. 

24. carollnus Cuv. 

25. trlbulus Cuv. 

11. Dactyldpterus Lac. 

26. vdlitans Lin. 

12. Scoipaena Lin. 

27. bfifo Cuv. 

13. Otdlithus Cuv. 

28. reg&lis Schn. 

29. carolin^nsis Cuv. 

14. Leiostomus Cuv. 

30. obliquus Mitch. 

31. xanUidrus Cuv. 

15. Corvlna Cuv. 

32. ocell&ta Lin. 

33. argyroleQca Mitch. 

16. Umbrlna Cuv. 

34. albdmus Lin. 
36. coroides Cuv. 

17. Haemulon Cuv. 

36. formdsum Lin. 

37. chrysdpteron Lin. 

38. aicu&tum Cuv. 

18. Pog6nias Lac. 

39. chi6mis Lin. 



Grouper 



Blackfish. 



Trout. Fr. Water 



Mawmouth 
The species of 
genus and of the two 
loUowing, belong to 
fresh water, and are 
generally called 
Perch and Chub. 



Flying Fish 



Yellowtail 
Bass 

Whitmg 



Sheephead 
Porgee 

Angelfish 



Span. Mackerel 
Spring Mackerel 



Drum 



40. fasci&tus Lac. Young Drum. 

19. Microp6gon Cuv. 

41. undulatus Cuv. Croker 

42. cost^tus Mitch. 

20. Lobotes. Cuv. 

43. siu-inam^nsis Ploch. 

21. Pristipoma Cuv. 

44. rodo Cuv. 

22. S^rgus Cuv. 

45. ovis Mitch. 

46. rhomboides Lin. 

23. Pdgrus Cuv. 

47. argyrops Lin. 
this|24. G6rres Cuv. 

48. aprion Cuv. 

25. Piniel6pterus Lac. 

49. Bosci Lac. 

26. Ephlppus Cuv. 

50. faber Bloch. 

51. gigas Park. 

27. Holacdnthus Lac. 

52. cilidris Lac. 

28. Scdniber Cuv. 

53. c6lias Gm. 

54. vem^s Mitch. 

55. grex Mitch. 

29. Pfilamjrs Cuv. 

56. s&rda Bloch. 

30. Cybium Cuv. 

57. macul&tum Mitch. 

31. Lichia Cuv. 

58. Carolina Dek. 
32 Elacate Cuv. 

59. atltotica Cuv. 

33. Cftranx Cuv. 

60. defensor Dek. Crevalle 

61. punctdtus Cuv. 

34. Serlola Cuv. 

62. Bdsci Cuv. 

63. fasci^ta Cuv. 

64. cosmop6lita Cuv. 

35. Rhombus Lac. 
66 longipinnis Mitch. Rudderfish 

36. Ptfiracfis Cuv. 

66. carollnus Cuv. 

37. Trichidnis Lin. 

67. leptdnis Lin. 

38. Trachindtus Cuv. 

68. pamptous Cuv. Pompeynose 

69. arg^nteus Cuv. 

39. V6mer Cuv. 

70. Brdwni Cuv. 

40. T6mnodon Cuv. 



xn 
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71. saltdtor 

41. Lampugns 

72. punctuldtus 

42. Argyreiosus 

73. vomer 

43. Corypliaena 

74. Sueuri 

44. Acanthiirus 
76. phlebotomus 
76. caerulcus 

45. Atheriiia 
T7, menidia 

78. notata 

79. Carolina 

46. Mdgil 

80. dlbula 

81. pelrosus 

82. lineAtus 

83. Plumi6ri 

47. Bl^niiius 



Skeleton osseous, 
dorsals and pectorals, 

56. Galeicthys 

96. marinus 

57. Arius 

97. Milberti 

58. Pimelodus 

98. catiis 

99. lemniscatus 

59. Catostomus 

100. Suc6ti 

101. oblongus 

60. Cyprinodon 

102. variegatus 

61. Leuciscus 

103. americdnus 

104. gardoneus 

105. vandoisulus 

106. rotengulus 

62. Hydrdrgyra 

107. fasci&ta 



Lin. Skipjack 

Cuv. 

Cuv. 

Lac. 

Lin. 

Lin. 

Cuv. 

Lac. 

Cuv. 

Cuv. 

Lin. 

Lin. Silverfish 

Mitch. 

Cuv. 

Lin. 

Lin. Mullet. 

Cuv. 

Mitch. 

Cuv. 

Cuv. 



II. ORDER. MALACOPTEIIYGII ABDOMINALES. 

Fins with soft cartilaginous rays, excepting occasionally the first ray of the 
Ventral fin? behind the pectorals. 



84. gemindtus 


• Wood 


85. punctatus 
48. Chasmodes 


Wood 
Cuv. 


86. novemlineatus 


Wood 


87. Boscianus 


Cuv. 


49. Pholis 


Flem. 


88. carolinus 


Cuv. 


50. Gobius 


Lin. 


89. alepidotus 
51. Chironectes 


Bosc 
Cuv. 


90. laevigdtus 
52. B^trachus 


Cuv. 
Schn. 


91. tau 


Lin. Toadfish 


53. Malthea 


Cuv. 


92. nasuta 


Cuv. 


93. vespertiUo 
54. Xiricthys 

94. lincdtus 


Cuv. 
Cuv. 
Lin. 


55. Tautoga 


Mitch. 


95. americdna 


Bloch. Tautog 



Cuv. 

Mitch. Catfish. Salt Water 
Cuv. 
Cuv. 
Cuv. 

Lui. Catfish. Fresh W. 
Les. 
Lcs. 

Lac. Sucker 
Mitch. 
Lac. 
Lac. 
Klein. 
Lac. ^ 

y^j' I Minnows 

Val.' J 

Lac. 

Schn. 



63. Lebias 

108. ellipsoides 

64. Exoca^tus 

109. furcatus 

65. Hemiraniphus 

110. (species not deter- 
mined.) 

66. Fistularia Lac. 

111. serrdta Bloch. 

67. Alosa Cuv. 

112. i)ra3Stabilis Dek. 

68. Aniia Lin. 

113. calva Lin. 

69. Butiriiius Com. 

114. vulpes Lin. 

70. Lepisosteus Liac. 

115. osseus Lin. 



Cuv. 

Les. 

Lhi. 

Mitch. Flyingfish 

Cuv. 



Shad 
Mudfish 



Garfish. 



III. ORDER. MALACOPTERYGII SUBBRACHIATI. 



Skeleton osseous. Fins with soft rays. 
71. Plat6ssa Cuv. 

116. oblonga Mitch. Plaice 

117. (species not de- Flounder 

termined) 



Ventral fins imder the pectorals. 

72. Achirus Lac. 

118. mollis Mitch. 

73. Echin6is Lin. 

119. (species not de- Lin. Suckingfish 
termined) 
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IV. ORDER. MALACOPTERTGII APODES. 

Skeleton osseous. Fius with soft rays. Ventrals wanting. 

74. Muraena Lin. 

120. (species not determined) Salt water Eel. 

121. (species not determined) Fresh water Eel 

V. ORDER. LOPHOBBSnCHIATI. 

Skeleton osseous. Gills in tufts, not arranged like the teeth of a comb, as in the preceding orders. 



75. Syngnathus Lin. 

122. (species not deter- 
mined) 



76. Hippocampus Cuv. 

123. (species not deter- Seahorse 
mined) 



VI. ORDER. PLECTOGNATHI. 



Skeleton osseous. Jaws soldered to the adjacent bones, immoveable, not free and moveable, as 
in the preceding orders. 



77. Tetraodon Lin. 

124. laevig^tus Lin. 

125. turgidus Mitch. 

78. Diodon Lin. 

126. maculostri^tus Mitch. 



127. pil6sus Mitch. 
79. Balistes ' Cuv. 

128. (species not de- 
termined) 



VII. ORDER. STURIONES. 



Skeleton cartilaginous. Gills with one external opening, as in the preceding orders. 
80. Acipenser Lin. 

129. (species not determined) Sturgeon 

VIII. ORDER. PLAGIOSTOMI. • 

Skeleton cartilaginous. Gills with several external openings. Jaws moveable, formed for 
mastication. 



81. Zygaena 

130. maUeus 

82. Pristis 

131. antiquorum 

83. Squd.tina 

132. Dumerilii 

84. Selachus 

133. m^ximus 

85. Lamna 
134 punctdta 



Cuv. Hammerhead Shark 

Val. 

Lath. 

Lin. Sawfish 

Dum. 

Lcs. 

Cuv. 

Lin. [ Sharks 

Cuv. 



86. R4ia 

135. cglantiera 

136. Dcsmar6stia 

87. Trygon 

137. sabina 

88. Cephaloptera 

138. vampyrus 

89. Aetdbatis 

139. guttata 



Lin. 

Bosc. Skate. 

Les. 

Adan. 

Les. Stingray. 

Mitch. Devil-fish. 
M.&H. 

Shaw 



IX. ORDER. CTCLOSTOMI. 

Skeleton cartilaginous. Gills with several external openings. Jaws united together in a ring, 
formed for suction. 

90. Petromyzon Lin. 

140. (species not determined) Lamprey. 
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II. DIVISION. ANNULATED ANIMALS. 

No internal osseous skeleton, but generally a tegiunentary one, composed of moveable rings. 
Organs symmetrically placed about a vertical median plane. No cerebro-spinal axis. Nervous 
system central, generally a series of ganglia. 

/ SUBDIVISION. ARTICULATA. 

Organs of locomotion composed of sevftal segments articulated with each other. Nervous sys- 
tem' highly developed. 

1. CLASS. INSECTA. 

Respiration aerial. Body composed of a head, thorax and abdomen, distinct from each other. 
Three pairs of feet, attached to the thorax. 

A class abounding in species, probably not less than 5000 in South Carolina. We have not been 
able to procure an authentic hst of the more common or most important species. 

II. CLASS. MYRIAPODA. 

fiH^spiration aerial. Body composed of a head and a series of thoraco-abdomiual rings. Nume- 
rous pairs of feet. Centipede, Fortyleg, &c. 

m. CLASS. ARACHNIDA. 

Respiration aerial. Head and thorax in one piece, to which are attached four pairs of feet. 
Spiders, (Stc. 

We have not been able to procure authentic lists of species in these two classes. 

IV. CLASS. CRUSTACEA. 

Respiration aquatic, effected generally by gills or branchiae. Circulatory system highly de- 
veloped. Generally five or seven pairs of feet. Sexes distinct. 

I. ORDER. DECAPODA. 

Mouth formed for mastication (as also in the eight following orders) and furnished with six pairs 
of members, one pair mandibles, two pair jaws, and three pair foot-jaws, the last of these covering 
the mouth externally. Eyes on moveable peduncles. Head not distinct from the thorax, both 
protected by a continuous shell, not separable into segments. Five pairs of feet, prehensile, ambu- 
latory or natatory. Gills enclosed in cavities on the side of the thorax. 

A. Brachyura. 
Abdomen but shghtly developed, folded under the body. 

1. Family, Oxyrkincha. 
Shell triangular in form, tapering anteriorly to a beak, sometimes much prolonged. Mouth- 
frame nearly square, remote from the front. 

1. Leptop6dia Leach. 12. Liblnia Leach. 

1. calcarata* Say. I 2. canalicul&ta Say. Spider Crab 
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3. ddbia 
3. Mithrax 

4. hispidus 



M.Ed. 
Leach 
Herbst 



4, Cr3rptop6dia 
5. granul^ta 



M.Ed. 
L.Gibbes. Not yet described. 



2. Family, Cydometopa. 

Shell broad, regularly curved on anterior border, narrowed posteriorly. Mouth frame nearly 
square, remote from front. 



5. Panop^us M. Ed. 

6. H6rbstii M. Ed. 

7. hmdsus Say. 

6. Pseudoc^ircinus M.Ed. 

8. mercen&ria Say. 

7. Platyctoiinus Lat. 

9. S&yi Gould. 



Stone Crab. 



8. Pilumnus 

10. acule&tus 

9. Platyonichus 

11. ocell&tus 

10. Lupa 

12. dictotha 

13. cribr^ia 

14. S&yi 



Leach. 
Say. 
Lat. 

Herbst Sand Crab. 
Leach. 

Lat. Sea Crab. 
Lam. 
Gibbes. L. pelagica of Say. 



Shell quadulateral or ovoid. 
Lat. 



3. Family, Catcmietopa, 
Mouth-frame nearly square, not reaching the front. 



11. Pmnoth6res 

15. 6streum 

16. macuUtum 

12. Ocypoda 

17. aren^a 

13. Geldsimus 
18k vocans 



Oyster Crab. 



Say. 
Say. 
Fab. 

Cat. 

Lat. 

Lin. Fiddler. 



Sand Crab or 
Land Crab 



14. Sesdrma Say. 

19. cin6rea Bosc. 

20. reticulfttus Say. 

15. Plagdsia Lat. 

21. squam6sa Herbst. 



) Square back Fid- 
) dlers. 



4. Family. Oxystonia, 
Shell generally orbicular or arched on anterior border. Mouth-frame triangular, reaching nearly, 
or quite, to the front. 



16. Caldppa 

22. marmordta 

17. H6patus 

23. dec6rus 



Fab. 
Fab. 
Lat. 
Herbst. Spotted Crab. 



18. Gu^a 
24. punctata 



M.Ed. 
Brown. 



B, Anomoura. 
Abdomen but moderately developed, either extended or folded under the body, and almost always 
with appendages on the penultimate segment. % 



19. Albanea Fab. 

25. synmlsta Fab. 

20. Hippa Fab. 

26. emeritus Lin. 

21. Mon6lepis Say. 

27. spinit&rsus* Say. 



22. Pagurus 

28. villdtus 

29. polUc^s 

30. longic&rpus 

23. Porceil&na 

31. pil6sa 

32. macroch6les 

33. ocell&ta 



Soldier Crabs 

or 
Hermit Crabs. 



Fab. 

Bosc. 

Say. 

Say. 

Lam. 

M.Ed. 
L. Gibbes? Not yet de- 
L. Gibbes \ scribed. 
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C Macroura. 

Abdomen highly developed, extended behind the thorax, furnished with appendages on the 
penultemate segment, which with the last segment form a fanUke caudal fin, a powerful organ 
of locomotion. 



24. Callian&ssa 


Leach 


34. m&jor 


Say. 


25. G^bia 


Leach 


35. afflnis 


Say. 


26. Astacus 


Fab. 


36. Bfirtoni 


Fab. 


37. Blfindingi 


Harl. 


27. Alpheus 


Fab. 


38. heterochfilis 


Say. 



Crawfish. 



28. Pontonia 


Lat. 


39. occident&lis 


L. Gibbes. 


29. Hipp6lyte 


Leach. Freshwater 


40. carolinifina 


Gibbes. Shrimp. 


30. Palaemon 


Fab. 


4L vulg&ris 


Say. Hardbacks. 


3L Pen6us 


Fab. 


42. setfferus 


R^ld. i Shrimps. 


43. caramdte 



II. ORDER. STOMAPODA. 

Eyes on moveable peduncles. Gills not enclosed in thoracic cavity, generally attached to the 
false feet of the abdomen, which part of body is in general highly developed. Feet in seven or 
eight pair generally. 

Fab. 
Lat. 



32. Squilla 

44. scabricadda 

45. empusa 

46. negl6cta 

47. dubia 



Say. 

L. Gibbes. 

M. Ed. 



Not yet described. 



III. ORDER. AMPHIPODA. 

Eyes sessile. Head, diorax and abdomen distinct, composed o( separate rings. No proper gills, 

but vesicles supplying their place. Abdomen highly developed. Body frequently compressed. 
Seven pairs of feet. 

35. G&mmarus Fab. 

51. mucronatus Say. 

52. fasci^tus Say. 



33. Orch6stia 


Leach 


48. longicomis 


Say. 


34. Amphitlioe 


Leach 


49. dentdta 


Say. 


50. not determin- 




ed. 





IV. ORDER. LiEMIPODA. 

Eyes sessile. Head, thorax and abdomen ^stinct, the latter rudimentary. Branchial vesicles in 

place of branchiae. Feet in seven or five pair. 

36. Capr^Ua Lam. 

53. equilibra Say. 

44. geom^trica Say. 

V. ORDER. ISOPODA. 

Eyes, head, thorax and abdomen as in Amphipoda. No branchiae or branchial vesicles, the 
abdominal feet supplying their place. Body depressed. Seven pairs of feet 
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37. Idotfia Fab. 

55. caeca Say. 

38. As6llus Geof. 

56. communis Say. 

57. line&tus Say. 

39. Lygia Fab. 

58. Gaudichaadii M. Ed. Wharf louse 

40. Oniscus Lin. 

59. (not determined) 



41. Annadillldium Brandt 

60. pilul&ris Say. Pillbugs 

42. Sphaerdma Lat. 

61. quadridentftta Say. 

43. Nesaea Leach. 

62. caudata Say. 

44. Nerocila Leach. 

63. variabilis L. Gibbes. Fishlouse 

45. Liv6ueca Leach. 

64. ov^is Say. Fishlouse 



VI. ORDER. PHYLLOPODA. 

Thoracic limbs foliaceous, adapted not to locomotion but to respiration, in eight or more pair. 
Animals minute. 
No species of this order observed in South Carolina, though, doubtless, several exist. 

VII. ORDER. CLAUOCERA. 

Thoracic limbs as in Phyllopoda, in five pair. Body enclosed between two valves. Animals 
minute. 

46. Daphnia Mull. 

65. anguldta Say. 

VIII. ORDER. OSTRAPODA. 

Thoracic limbs not foliaceous, natatory, two or three pair. Body not divided into rings, enclosed 
between two valves. Animals minute. 

47. Cyth6re Lat. 

66. bifasci&ta Say. 

IX. ORDER. COPEPODA. 

Thoracic limbs not foliaceous, natatory, four or five pair. Body divided into rings, not enclosed 
between two valves. Animals minute. 

48. Cyclops Mul. 

67. navSculus Say. 

X. ORDER. SIPHONOSTOMA. 

Mouth formed for suction, not for mastication. Feet natatory, three or four pair. 

XI. ORDER. LERNEIDA. 

Mouth as in Siphonostoma. Feet wanting or rudimentary. No species of these two orders yet 
observed in South Carolina. 

XII. ORDER. ARANEIFORMIA. 

Mouth formed for suction. Feet ambulatory, long, in four pair. 

49. Nymphum Fab. 

68. carolin^nse Leach. 

E 
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XIII. ORDER. XIPHOSURA. 

Mouth not formed for suction nor furnished with organs of mastication, but surrounded by the 
feet, the first joint of each of which is armed with spines or teeth for performing that fimction. 
Tail, long, bayonet form. 

50. LImulus Mul. 

69. polyph6mus Lin. King-crab. 

6. CLASS. CIRRIPEDES. 

Respiration aquatic. No organs of locomotion in the adult state, animal fixed on other bodies. 



1. An&tifa 


Brug. 


1. dent&ta 


Drug. 


2. stri&ta* 


Brug. 


2. B&lauus 


Lam. 


3. ebflmeus 


Gould 



3. Conopea 
6. eiong&ta 

4. Cor6nula 

6. dentul^ta 

5. AcAsta 

7. montagfli* 



Say. 

Say. 

Lam. 

Say. 

Leach. 

Leach. 



4. (not determined.) 

2. SUBDIVISION. VERMES. 

No articulated organs of locomotion. Nervous systems slightly developed. 

VL CLASS. ANNELIDES. 

Respiration branchial. Blood generally red. In most, tufts of bristles serving as feet. 



1. Spio 


Lam. 


5. Spir6rbis Lam. 


1. caudfttus* 


Lam. 


7. two species 


2. Pectinftria 


Lam. 


8. not determined 


2. belgica 
3. Sabell&ria 


Pall. 


6. Sfirpula Lin. 


Lam. 


9. fascicul&ris Lam. 


3. two species 




7. Lfimbricus Lin. 


4. not determined 




10. two species Earthworms 


4. Tereb6lla 


Cuv. 


11. not determined 


6. conchflega 


PaU. 


8. Hirfido 


6. ventricosa 


Bosc. 


12. two or more species Leeches 

13. not determined. 




VIL CLASS. 


ROTIFERA. 



Respiration cutaneous, blood white. Vibratile organs at anterior extremity. Microscopic ani- 
mals which have not yet attracted much attention in this State. 

Vm. ENTOZOA. 

Respiration cutaneous, blood white. No vibratile organs, nor special organs of locomotion. 
Parsasitic, inhabiting tiie internal oi^ans of animals. 
We have not been able to procure a list of the species observed in this State. 



FAUNA OF SOUTH CAROLINA. 



XIX 



III. DIVISION. MOLLUSCOUS ANIMALS. 

No proper skeleton, internal or tegumentary, body sometimes naked, sometimes protected by a 
shell. Organs symmetrically placed about a median plane, in general curved. No cerebro-spinal 
axis. Nervous system ganglionary, but not forming a series. 

1. SUBDIVISION. MOLLUSCA. 

Animals oviparous. Ganglia, several, forming a collar round the esophagus. Circulatory sys- 
tem highly developed. 

1. CLASS. CEPHALOPODA. 

Body in the form of a sac, furnished with a distinct head, around which are placed the organs of 
locomotion or prehension, in the form of tentacula. 



1. Octopus 

1. granul&tus 

2. Lollgo 

2. brevipinna 



Lan. 

Lam. V. 11, p. 362. 

Lam. 

Les. J.A.N.S.v.3,pl.lO. 



3. SpirQla 
3. Per6nii 



Lam. 

Lam. Sow. Gen. 



2. CLASS. GASTEROPODA. 

Body with a distinct head, and a fleshy disk on imder side by means of which the animal 
crawls ; in most cases the animal is protected by a shell, which is imivalve. 



1. Tebenn6phorus 


Bin. 


1. carolin^nsis 


Bosc. 


2. Lfmax 


Lin. 


2. flavus 


Lin. 


3. H6lix 


Lin. 


3. albllabris 


Say. 


4. mdjor 


Bin. 


6. asp^rsa 


Mul. 


6. thyroidus 


Say. 


7. trident&ta 


Say. 


8. f&llax 


Say. 


9. apprfissa 


Say. 


10. auricul&ta 


Say. 


11. carolinfinsis*^ 


Lea. 


12. inom&ta 


Say. 


13. concdva 


Say. 


14. altem&ta 


Say. 


9. Plandrbis 


Mul. 


29. lentus 


Say. Am 


30. pftrvus 


Say. Goi 



A, Terrestrial, respiration aerial. 



Fer. Moll. pi. 6, f. 3* 



15. perspectiva 

16. guilds 

17. pulch6Ua 
Fer.MoU. pL5,f. 1*4. PQpa 

18- rupicola 
19. fallax 
29. ovata* 

21. p6ntodon* 
Bulimus 

22. decoU&tus 



Am. Con. pi. 13, f. 1 
B.J.N.H.v.l,pl.l2* 
Wood Lpl.34,f. 126 
Am.Con.pl. 13, f. 2 
WoodSup.pL7,f 11 
J.A.N.S.v5,p.ll9 
J.A.N.S.v2,p.ll96. 
J,A.N.S.vl.p.277 

^T.A.P.S.v.4,pl7. 

; 15. f. 33. 
J.A.N.S.v.2,p.371 
J.A.N.S.v.2,p.l598. 

S Gould In. Mass, 
f. 114. 



23- (not determined) 



Say. J.A.N.S.v.l,p.l8 
Say. J. A. N. S. v. 2, p. 156 
Mul. Gould In. Mass. f. 102 
Lam. 

Say. J. A. N. S. v. 2, p. 163 
Say. Gould In. Mass. £ 123 
Say. J. A. N. S. V. 2, p.375 
Say. J. A. N. S. V. 2, p.376 
Brug. 
Lin. Wood In. pi. 34, f. 135 



Gland fna 

24. trunc^ta. 
Succinea 

25. ovdlis 

26. camp6stris 
Auricula 

27. bidentdta 

28. obliquus* 



Schu. 

Gm. Am. Con. pi. 20 

Drap. 

Say. Gould In. Mass. f. 125 

Say. Gould In. Mass. f. 126 

Lam. 

Say. Gould In. Mass. f. 130 

Say. J. A. N. S. V. 2, p. 277 



B. Aquatic, fluviatile, respiration aerial 

31. glabr&tus* 
10. Physa 

32. gyrina 



Say. J. A. N. S. v. 1. p. 280 

Drap. 

Say. J.A.N.S-v.2p. 271 
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11. Limnssus 
33. columella 



12. Paludfna 

36. declsa 

37. Integra 

38. intert^xta 



Lam. 

Say. Gould In. Moss. f. 144 



34. nxacr6stonia Say. Gould In. Mass. f. 148 

35. humilis Say. J. A. N. S. v. 2, p. 378 



C Aquatic, fluviatile, respiration aquatic. 



Lam. 

Say. Am. Con. pi. 30, f. 34 
Say. Hald. Mon. pi. 3 
Say. Am. Con. pi. 30, f. 3, 4 



13. MelSnia 

39. proxima 

40. caten^a 

41. aitilis 

14. Ancylus 



Lam. 

Say. J. A. N. S. v. 5, p. 127 

Say. J. A. N. S. v. 2, p. 379 

Lea. T. A. P. S. v. 8, pi. 5. f. 23 

Mul. 



42. (species not determined) 



D. Aquatic, marine, respiration acquatic, shell without notch or canal. 



16. Fissurfilla 

43. altemdta 

16. 'Crepldula 

44. fomic&ta 
46. pl4na 

46. acule4ta 

17. Chiton 

47. apiculdtus 

18. BQlia 

48. soUt&ria 

49. canalicul&ta Say. 

19. Aplysia Lin. 

50. (species not determined) 



Brug. 

Say. J. A. N. S. v. 2, p. 245 



Lam. 

Lin. 

Say. 

Gm. 

Lin. 

Say. 

Lin. 

Say. 



Sow. Gen. f. 1. 

J. A. N. S. V. 2, p. 226 

Sow. Gen. f. 4 

Gould. In. Mass. f. 20 

J. A. N. S. V. 2, f. 246 
Am. Con. pi. 39 



20. Sigar^tus 

51. perspectlvus 

21. N&tica 

52. duplicdta 

53. pusilla 

22. Scaldria 

54. cl&thrus 

55. multistri&ta 

56. linedta. 

23. Littorina 

57. irrorftta 

24. Turrit^Ua 

58. (species not 
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Lam. 

Say. Am. Con. pi. 26 

Brag. 

Say. Gould In. Mass. f. 

Say. Gould In. Mass. f. 166 

Lam. 

Lin. Am. Con. pi. 27 
Am. Con. pi. 27 
Am. Con. pi. 27 



Say. 

Say. 

Fer 

Say. J. A. N. S. v. 2, p. 239 

Lam. 

determined) 



E. Aquatic, marine, respiration aquatic, shell with a notch, groove or canal for the passage 
of the siphon. 



26. Cancell^a Lam. 

69. reticulata Lin. 

26. Pleurdtoma Lam. 

60. pusilla* Rav. 

27. Fdsus Lam. 

61. cin^reus Say. 

28. Fasciol&ria Lam. 

62. tulipa Lin. 

63. distans Lam. 

64. gigdntea 

29. PyrQla 
66. canalicul^taLin. 

66. c&rica Lam. 

67. perversa Lin. 

68. pyrum Dill. 

30. Ran^Ua Lam. 

69. caud^ta Say. 

31. Murex Lin. 



Sow. Gen. f. 1. 

(not yet described) 

Am. Con. pi. 29 

Kiener pi. 1 
Kiener pi. 3 

Kiener Kiener pi. 10 & 11 

Lam. 

Wood Ind. pi. 26, f. 82 
Wood Ind. pi. 26, f. 83 
Woodlnd.pl. 26, f. 88 
Say. Am. Con. pi. 19 

Am. Con. pi. 48 



70. (species not determined) 

32. Str6mbus Lam. 

71. aldtus Gm. Lam. v. 9, p. 696. 

33. C&ssis Lam. 



72. sulc6sa? 

34. Purpura 

73. catar^ta 

35. Dolium 

74. galea 

36. N&ssa 
76. obsoleta 

76. miicincta* 

77. vibex 

78. trivittdta 

37. Ter6bra 

79. clavdta 

80. disloc^ta 

81. conc&va 

38. Columb6lla 

82. av&ra 

83. lun&ta 

39. VolQta 

84. jun6ni& 

40. ]M(argin6lla 

85. spildta* 

86. gutt&ta? 



Lam. Wood In. pi. 22, f. 26 

Lam. 

Chem. Kiener pi. 36, f. 86 

Lam. 

Kiener pi. 2, f. 2 



Lin. 

Lam. 

Say. 

Say. 

Say. 

Say. 

Brag. 

Rav. 

Say. 

Say. 

Lam. 

Say. 

Say. 

Lam. 

CheuL Wood Ind. pi. 2, f. 170. 

Lam. 

Rav. (not yet described) 

Dai. Kien. pi. 3, f. 12 



Wood Sup. pi. 4, f. 26 
Am. Con. pL b7 
Am. Con. pi. S7 
Gould In. Mass. f. 211 

(not yet described) 
J. A. N. S. V. 2, p. 236 



Gould In. Mass. f. 197 
Gould In. Mass. f. 196 
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41. Ovula 
87. aciculftris 



Bnig. 

Lam. Wood In. pi. 18. f. 7 



42. Oliva Bnig. 

88. liter&ta Lam. Say. Am. Con. pi. 3 

89. mfitica Say. J. A. N. S. v. 2, p. 228 



III. CLASS. ACEPHALA. 

Body without a distinct head, and in almost every case, is protected by a shell, which is bivalve. 



1. Unio 

1. complan&tus* 

2. confertus* 

3. congarseus* 

4. ffilvus* 

5. Geddingsi&- 
nus* 

6. Griffithifinus* 

7. jejdnus* 

8. palli^tus* 

9. watere^nsis* 

10. angustdtus* 

11. folliculatus* 

12. Vaughani&- 
nus* 



A. Fluviatile. 



Sol. Gould In. Mass. f. 68 
Lea. T. A. P. S. v. 5, pi. 16 

f.47. 
Lea. T. A. P. S. v. 4, pi. 6. f. 4 
Lea. T.A.P.S.v.5,pL13.f.39 

Lea. T.A.RS.v.8,pl.lLf.l5 
Lea. T. A. P. S. v. 5, pi. 15. f. 46 
Rav.T.A.P.S.v.6,pl.4. f. 9 
Lea. f not yet described) 
Lea. (U. Raveneli Con.) 
Lea. T. A. P. S. v. 4, pi. 17. f. 43 
Lea. T. A.P.S. v. 6,pl. 11. f. 33 

Lea. T.A.P.S.v.6,pl.3.f.5. 



13. modiolif6r 
mis* 

14. t6nems* 

15. crocdtus* 

16. taeni&tus* 
Margaritdna 

17. margindta 
Anodon 

18. fluviatilis 

19. Dunlapiana 

20. incerta 
Cyclas 

21. partum6ia 
Cyrena 

22. caroliiiiensis 



Lea. T. A. P. S. v. 5. pi. 13. 

f. 40. 
Rav. 

Lea. T.A.P.S.v.8,pl.22.f.52 
Con. 
Schu. • 

Say. Gould In. Mass. f. 77 
Brug.^ a 

Sol. (cataracta Say. ) 
Lea. T.A.P.S.v.8,pl.27.f.66 
Lea. T. A. P. S. v. 5, pi. 6. f. 16 
Lam. 

Say. Gould In. Mass. f. 54 
Lam. 
Bosc. Lam. v. 6, p. 276. 



B. Marine. 



6«y^nus Lin. 

23. mercen&ria Lin. 

24. notdta Say. 
26. p^hia* Lin. 
26. elevata* Say. 

7. Artemis Poli. 



Lam. V. 6, p. 346 
J.A.N.S.V.2, p.271 
Lam. V. 6, p. 371 
J.A.N.S.V.2, p. 272 



27. conc6ntrica Born. Sow. Gen. f. 4 



8. Ast^Lrte 

28. lunul&ta* 

9. Lucina 

29. tigerina* 

30. divaricftta 

31. ed6ntula 

10. Cardlta 

32. trident&ta* 

11. C^dium 

33. isoc^ia* 

34. muric&tum 



Sow. 

Con. 

Brug. 

Lin. 

Lin. 

Lin. 

Lam. 

Say. Am. Con. pi. 40 

Lin. 

Lin. Lam. v. 6, p. 398 

Lin. Lam. v. 6, p. 398 

35. marmoreum Lam. Lam. v. 6, p. 399 

36. ventricosum Brug. Lam. v. 6, p. 400 
12. Area Lam. 

37. incdngnia Say. J. A. N. S. v. 2, p. 268 

F 



(Cytherea of Lam.) 
Lam. V. 6, p. 226 
Lam. V. 6, p. 224 



38. pexdta Say. 

39. ponderosa Say. 

40. transversa Say. 

13. Nucula Lam. 

41. proxima Say. 

42. acuta Con. 

14. Sanguinoldria Lam. 

43. fusca Say. 

44. Ius6ria Say. 

15. Psamm6bia Lam. 

45. cayenn6nsis Lam. 

16. Tellina Lin. 

46. maculosa* Lam. 

47. altem^ta Say. 

48. polita Say. 

49. iris Say. 
60. t^nera Say. 

51. flexuosa Say. 

52. br6vifrons Say. 

17. Donax Lin. 

53. variabilis Say. 

18. Saxicava Lam. 



J. A. N. S. V. 2, p. 268 
J. A. N. S. V. 2, p. 267 
J. A. N. S. V. 2, p. 269 

Con. Mar. Con. pi. 6, f. 2 
Am. Mar. Con. pi. 6, f. 3 

Con. Mar. Con. pi. 7 
Con. Mar. Con. pi. 7 

V. 6, p. 177 

Wood G. Con. pi. 36, f. 3 
J. A. N. S. V. 2, p. 275. 
J. A. N. S. V. 2, p. 276 
J. A. N. S. V. 2, p. 302. 
Gould. In. Mass. f. 44. 
J. A. N. S. V. 2, p. 303. 



i. A. N. S. V. 2, p. 306 
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64. distdrta 

19. Petrlcola 
66. pholadifdr- 

mis Lam. 

66. d&ctylus Sow. 

20. Lutr^a Lam. 
57. canaliculdta Say. 

68. line&ta Say. 

21. M^ctra Lam. 

69. similis Say. 

60. lateralis Say. 

61. oblongata Say. 

62. tellinoides Con. 

22. Amphidfisma Lam. 

63. orbiculdta Say. 

64. equdlis Say. 
66. I6pida Say. 

66. pmictata Say. 
2B. Mya Lin. 

67. aren^ia Lin. 
24 Cdrbula Drug. 

68. contrdcta Say. 

25. Solen Lam. 

69. 6nsis Lin. 

70. viridis Say. 

26. Solectirtus Blain. 

71. caribaMis Lam. 

72. fr^gilis Pult. 

27. Pholas Lin. 

73. costata Lin. 

74. oblongata Say. 

75. tnmcdla Say. 

76. semicostata* Lea. 



Say. Gould. In Mass. f. 40 



Say. Am. Con. pi. 60, f. 1 
Say. Am. Con. pi. 60, f. 2 

J.A. N.S. V. 2,p. 311 
Am. Con. pi. 9 

J. A. N. S. V. 2, p. 309 
Gould. In. Mass. f. 34 
J. A. N. S. V. 2, p. 310 
J.A.N.S.V. 0,pl.ll,f.: 

J. A. N.S. V. 2,. p 307 
Am. Con. pi. 28 
J. A. N. S. V. 6, p. 221 
J. A. N. S. V. 2, p. 308 

Sow. Gen. 

Gould. In. Mass. f. 37 

Con. Mar. Con. pi. 5 
Con. Mar. Con. pi. 6 

Con. Mar. Con. pi. 4 
Con. Mar. Con. pi. 4 

Sow. Gen. 

J. A. N. S. V. 2, p. 320 

J. A. N. S. V. 2, p. 321 



77. cuneiformis Say. 

28. Teredo Lin. 

78. palmdlatus? 

29. Chama Lin. 

79. arcinfiUa* Lin. 

30. Mytilus Lin. 

80. tulipa Lam. 

81. plicatula Lam. 

82. cabitus Say. 

83. doming^nsisLam. 

84. lateralis Say. 
86. castdnea Say. 

86. lithophaga Lin. 

87. caudigera Lam. 

88. attenuata Desh. 

89. leucophed- 
tus* Con. 



31. Pfnna Lin. 

90. muricdta Lin. 

91. seminuda Lam. 

32. Avicula Lam. 

92. atlantica Lam. 

33. P6cten Lam. 

93. dislocdtus Say. 

34. Plicatula I^am. 

94. cristata* Lam. 

35. An6mia Lin. 

95. ei)hippium Lin. 

36. Ostra3a Brug. 

96. virginitoa List. 

97. funddta Say. 

98. equ6stris Say. 



J. A. N.S. V. 2, p. 322 

Lam. V. 6, p. 38 

Sow. Gen. f. 2 

) Sow. Gen. 

( under Modiola 

J. A. N. S. V. 2, p. 263 

V. 7, p. 40 

J. A. N.S. V. 2, p. 264 

J. A. N.S. V. 2, p. 266 

) Sow. Genera. 

> under Litho- 

3 domus. 

J. A. N. S. V. 6, pi. 11, 
f. 13 

Lam. V. 7, p. 64 
V. 7, p. 61 

V. 7, p. 99 

Am. Con. pi. 66 

V. 7, p. 177 

Sow. Gen. 

Sow. Gen. f. 2 

Am. Con. pi. 68 



2. SUBDIVISION. MOLLUSC OWEA. 

Reproduction by buds as well as by eggs. Circulatory and nervous systems rudimentary. 

IV. CLASS. TUNICATA. 

Respire by internal branchia) ; no tentacula about the mouth. One or more undetermined species 
of Ascidia exist on the cost. 

V. CLASS. BRYO^OARIA. 

Respire by external branchiae, which form about the mouth a crown of ciliated and protractile 
tentacula. No heart. 

Several marine species are foimd, and there are no doubt several fluviatile species also, but none 
have been satisfactorily determined. 

IV. DIVISION. ZOOPHYTIC ANIMALS. 
In general no skeleton interior or exterior. Organs symmetrically placed, rather about a central 
point or axis than about a plane. Nervous system rudimentary or null. 



FAUNA OF SOUTH CAROLINA. 
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1. SUBDIVISION. RADIATA. 

Body and organs presenting an arrangement decidedly radiated. 

1. CLASS. ECHINODERMATA. 

Teguments generally hsurd, and often armed with spines. Annimals formed for creeping. 



1. Ast6rias 

1. spindsus 

2. articuldta 

3. clathr&ta 

2. Ophiflra 
4 angul&ta 
6. elongd.ta 
6. brevispina 

3. Echinus 



Lin. 

Link. J. A. N. S. v. 5, p. 142 



Say. 

Say. 

Lam. 

Say. 

Say. 

Say. 

Lin. 



J. A. N. S. V. 5, p. 141 
J. A. N. S. V. 5, p. 142 

J. A. N. S. V. 5, p. 145 
J. A. N. S. V. 5, p. 146 
J. A. N. S. V. 5, p. 149 



7. pimctulatus 

8. variegatus 

4. Cid^ites 

9. metuldria 

5. Spatdngus 

10. ^tropos 

6. Scut6lla 



Lam. V. 3, p. 363 
Leske.Lam. v. 3, p. 365 
Lam. 

Lam. V. 3, p. 381 
Lam. 

Lam. V. 3. p. 327 
Lam. 

11. qiiin(|u6fora Lam. v. 3, p. 280 

12. gibbosa Rav. J. A. N. S. v. 



IL CLASS. ACALEPIIA. 



Body gelatinous, in form of a disc or sac, formed for swimming. 



1. C6phea Lam. 

1. rhizdstoma? Lam. 
(one or more species not determined.) 



2. Physalia 
2. pcl^ica 



m. CLASS. POLYPI. 



Animals sedentary, without special organs of locomotion, generally living in groups or communi- 
ties, united by a common envelope corneous or calcareous. 

Lin. 

Bosc. Lam. v. 3, p. 411 



1. Actinia 

1. cavemdta 

2. Astrsea 

2. species not determined 

3. Gorgonia Lin. 

3. virguldta Lam. v. 2, p. 495 

4. Antipathes 



4. Boscii Lamx.Lam. v. 2, p. 484 

5. alopecuroides Ellis. Zooph. p. 102 

5. Ren ilia 

6. reniformis Ellis, ^oph. p. 65 

6. Tubularia 

7. (species not determined) 



2. SUBDIVISION. GLOBULOSA. 

Arrangement of parts not decidedly radiated, but rather irregular or even globular. 

IV. CLASS. INFUSORIA. 

Microscopic animals which have not yet received attention sufficient for tlieir determination or ar- 



rangement. 



V. CLASS. SPONGL\. 



Several species of Sponges and allied forms, in this lowest class of the animal kingdom, exist on 
our coast, but have received even less attention than those of the last class. 



. .A 



xxiT FAUNA OF SOUTH CAROLINA. 

REMARKS. 

It is proper that the sources, whence the materials for the preceding catalogue have been drawn, 
should be indicated. 

The list of Mammalia has been drawn up from the published volume of the '^Q,uadrupeds of 
North America," by Audubon and Bachman, and from the manuscript notes of the latter gentleman. 

The "Synopsis of the Birds of North America," by Audubon, and tlie "Herpetology of North 
America," by Dr. Holbrook, have furnished the list of Birds and Reptiles. 

The list of Fishes was sent two years ago, by Dr. Storer of Boston, and has been compared with 
his " Synopsis of the Fishes of North America," published last year, but no doubt many additions to 
it will be made by Dr. Holbrook, in his Ichthyology of the Southern States, now in course of publi- 
cation. With the exception of this class, the list of vertebrated animals may be considered complete. 

Among the Annulated annimals, the Insecta, Myriapoda, Arachnida, Rotifera, and Entozoa, have 
been entirely omitted, for reasons given in the catalogue. The lists of Crustacea, Cirripedes and An- 
nelides, have been drawn up in great part from the writer's own observations, and partly, also, from 
the writings of Say, and of Mibie Edwards. 

The catalogue of Molluscous animals has been made out from the " Catalogue of Shells in the 
Cabinet of Dr. Ravenel," from manuscript commmiications of tlie same gentleman, from articles in 
various journals, and from the writer's own observations. This list may be regarded as tolerably 
complete, the Bryozoaria excepted, which have not been sufficiently examined. 

The catalogue of Zoophytic annimals, made out chiefly from the writer's own observations, is 
very incomplete, this division not having attracted much attention, with the exception of the Echin- 
odermata. 

In the construction of the catalogue, the rule has been to admit those species only, which have 
actually been found within the limits of the State. The only cases in which it has not been strict- 
ly observed, are in the Birds, whose known habits render it almost certain, that if found both north 
and south of the State, they may be regarded as belonging to its Fauna — and in the Fishes, whose 
similar habits require a similar admission. 

In the tliree last divisions, the Invertebral annimals, specimens collected within the State, of each 
of the species named, has passed under the eye and examination of the writer, except a few admit- 
ted on good authority, and indicated by a *; and the references given in the last two divisions have 
also been examined by him, with a few exceptions, indicated in a like manner. He is indebted to 
Prof Tuomey, to Dr. E. Ravenel, Dr. Ogier, Rev. Dr. Bachman, Mr. F. S. Holmes, and Mr. J. H. 
Richard, of this city, to Dr. T. L. Burden, of John's Island, and to Dr. Barrett, of Abbeville, for the 
transmission to him of specimens of species that would otherwise have escaped his notice. Nearly 
all the species named, are in his cabinet ; for the remainder he must refer to those of his friends. 

To add to the value of the catalogue, the scientific names have been accented throughout, except 
in a few cases where the accent falls on the letter y in a word, or upon the first letter, a capital, for 
which the fount did not supply accented letters. 

In the two first divisions, the vulgar names applied to the animals in this State have been given, 
as far as known. In the two last, not many having received common names, it was thought more 
useful to give references to a figure or description. 

LEWIS R. GIBBES. 

Charleston, July, 1847. Prof. Math. Ast &c. College Charleston. 
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VANUXEM'S REPORT. 

{FYom " MUU^ Statistics of South CarolinaJ') . 

Of the minerala oolleoied, there are thirty species, and of the rooks ten species. The most important are two 
species of iron ore ; also marble or limestone, pyrites, gold, and oil stones. The two speoies of iron ore, are the 
magnetic, or gray ore, and the hydrate, or browp ore. The only furnace in the upper country now in operation, 
which uses the brown ore, is the one belonging to CoL Nesbitt, in Spartanburg Distriot Two furnaces make 
use of the gray ore ; they are in the Districts of York and Spartanburg. It is also carried from York to North 
Carolina, where it is reduced to iron. 

The gray ore makes the best iron, either for bar iron or castings. This ore is found in abundance in York 
and Spartanburg ; in both these Districts it is connected with the same rocks and minerals, and pursues the 
same direction. The brown ore, though infEirior to the gray in the quality of the metal produced, yet is more 
generally distributed, and more abundant than the other kind. 

In the upper country there are two ranges of limestone having the same direction to each other, and paral- 
lel to the great mass of rocks which covers the State, so far as the examination has extended. The general di- 
rection of all these rocks is nearly North East and South West The western range of limestone is in the up- 
per part of Pendleton, whilst the easterq one is met with in Spartanburg and York. They produce excellent 
lime when burnt In Spartanburg the limestone furnishes very beautiful granular marble, consisting of the 
white, blue, and brown varieties ; this latter is new in the arts. 

The mineral called pyrites is very abundant in Spartanburg and York. It will be of great value to the 
State, whenever the United States is deprived of her foreign commerce, as it is a raw material in the making of 
copperas and allum. 

To this mineral also, in such an event, must we look for our supply of sulphur, essential to the manufaoture 
of gunpowder. A variety of pyrites containing gold, is found in Spartanburg, at three different points. This 
same mineral is worked for gold in two or three places in Europe. Gold has been found in Abbeville and in 
Spartanburg Districts. A lump of gold was picked up last spring on the plantation of Mr. Jchn E. Norris, in 
the Calhoun settlement It weighed thirty-two penny weights. A part of it is in the collection of the College. 
No doubt exists as to the fact of the discovery, and the spot where found. 

That portion of Spartanburg District which contains gold, is on middle Tiger Biver, near the Greenville 
line. The gold owes its appearance to the decomposition of the pyrites before mentioned. When this gold is 
considered in connexion with the products which pyrites is capable of yielding, it will, at no distant period, be 
of importance to the section of country where found, and probably to the State generally. 

In Abbeville District, oil stones are met with in abundance ; they are considered by the workmen as being 
equal, if not superior, to those from Turkey, which rarely sell for less than seventy-five cents a pound. 

So far as information has been obtained of the upper country, there is no likelihood of gypsum being discov- 
ered in any part of it If found in the State, it will be met with in the region of country which lies between 
Columbia and the sea-board. Besides gypsum, we may also expect to find, in that part of the State, the same 
kind of marl which has so greatly contributed to enhance the value of the poor lands of New Jersey, by the 
fertility which it imparts to the soil 




xxxu • VANUXEM'S REPORT. 

The colleodon of mineralB and rocks consists of upwards of five hundred specimens. 

MINERALS FROM ABBEVILLE DISTRICT. 

Oold. Iron, (two spocies) magnet or gray ore, both massive and in the form of sand — titaniferous iron. Copper 
pjrite& Lead ore, (galena) in small quantity. Ejtolin. Quartz crystals, common and amethyst, abundant 
Garnet, greenish yellow, for the first time discovered in the United States. Epidote. Amphiboles variety horn- 
blende. Lithomarge. 

ROCKS FROM TOE SAME. 

Granite, (common and hornblende granite,) predominant rock Sciente. very abundant and beautiful Gneiss. 
Leptinite, a variety of this rock forms excellent oil stone-^-a fraud was put upon the State by using a disen- 
t^grated variety of this rook as a cement in building the Court House ; it has no adhesive property whatever. 

Diabase, (green stone.) 

BONERALS FROM PENDLETON DISTRICT. 

Iron, magnetic or gray ore. Lead ore. Plumbago. Kaolin. Carb. lime. Talc, (lamilar.) Asbtotus. 
Quartz crystals. Amphlbole. Epidote. Tourmaline, (variety, schorl.) 

ROCKS FROM THE SAME. 

Gneiss, predominant rock. Mica, sohiste. Limestone. Granite ; serpentine, mixed with talc or aotinolite. 

MINERALS FROM GREENVILLE DISTRICT. 

Iron, oligiste or red oxide, same as Elba. Lead ore in small quantity. Tttro-columbite, contains the oolum- 
bium and earth yttria. Titianium, oxide, silico calcareous oxide. Emerald. Tourmaline. Sulphate of barytes. 
Feldspar. Kaolin. Lithomarge. Quartz crystals. Sulphur in small particles, arising from decomposition of 
pyrites. 

ROCKS FROM TIIE SAME. 

Gneiss. Granite. Green stone. 

MINERALS FROM SPARTANBURG DISTRICT. 

Gold. Pyrites. Do. white. Iron. Titanium, oxide. Plumbago. Garnet, (common and precious.) Tour- 
malina Staurotide. Disthene. Feldspar. Talc, (scaly and schistose.) Phos. lime. Asbestus. Epidote. 
Quartz crystals. Amphibole, the sub species hornblende, tremolite and aotinolite. 

ROCKS FROM THE SAME. 

Gneiss predominant. Granite, common and graphic. Mica schiste. * Talco — Mica — Schiste. Marble or 
granular limestone. Diabase. Leptinite. Quartz, granular. Hyalomicte, graisen. 

MINERALS FROM YORK DISTRICT. 

Iron. Magnetic or gray ore, very abundant, being worked for iron, black oxide with chrome-hydrate. Py- 
rites, common, magnetic. Lead ore, galena ; it is found in the rock, but in small quantity. 

Sulphate of barytes, two looalaties, and in great masses. Corundrum, adamantine spar. Asbestos. Talc, 
French chalk. Garnet 

Hyalin quartz, very transparent ; in large pieces and fit for jewelry. 

ROCKS FROM THE SAME. 

Granite, common, porphyritic, hornblende. Mica— Schiste. Gneiss. Leptinite. Diabase. Quartz, sohistose. 
Chlorite — Sohiste. 



INDIGO. 

October 3d, 1845. 

O&ANGEBURG. ^ 

My Dear Sir : — ^In falfilment of the promise I made to you, I herewith send a brief statement of the 
method of oultiyatiiig and manufftctoring Indigo, together with a few specimens of such as is made in this Dis- 
trict I am, Sir, very respectfully, your ob*dt. serv't, 

THOMAS W. GLOVER. 



Indigo was planted in South Carolina at an early period, and was extensively cultivated, and constituted an 
important item in the exports of the Colony, till rice, in the lower country, and cotton, almost every where, 
superceded it 

In Orangeburg District it has never been abandoned, and the following exhibit will shew the number of 
acres planted and the amount made in three several years . 

Years. Acres planted. Amount made, 

1831 953 27,700 lbs. 

1841 1091 34,150 lbs. 

1842 1337 35,935 Iba 

The average production per acre, therefore, was, 29 lbs. in 1831, 31 lbs. in 1841, and 26 lbs. in 1842. Some 
planters, however, in 1842, made upwards of 60 lbs. per acre. 

The price of Carolina Indigo varies from 40 to 80 cents, and much of it is vended in the interior or in the 
neighboring States. 

Light and sandy land, which will not yield more than 500 lbs. seed cotton per acre, is generally appropriated 
to this culture, the better soils being reserved for cotton. 

Two species of Indigo have been cultivated here — ^the tame, which is an annual plant, and the wild, which 
is septenial. The latter, re-producing seven years successively, and affording a better and finer dye, has almost 
entirely supplanted the former. 

The seed is planted about the 15th of April, in trenches 18 inches asunder, made sometimes with the plough, 
and it is afterwards worked with the hoe. The wild Indigo may be cut once during the first year ; but it is 
frequently not touched till the second. The ground is hoed over every subsequent year, about the last of 
March, and before the plant appears. One bushel of seed is enough and is used for four acres planted in drill. 
The weed is cut (after the first year,) twice annually — early in June, and again in September ; and the hoe ^is 
used, even after the second cutting, that the land may be left free of grass. 

MANUFACTURE. 
Three vats or tanks, made of wood, and water < tight, are employed in the manufacture of Indigo. First, 
the Steeper, which is sixteen feet square and twenty-six inches deep ; second, the Beater, sixteen feet by twelve, 
and four feet deep, and third the Lime Vat, which is ten feet square and three feet deep, into which is put two 
bushels of lime, and, in the process of manufacturing, one half of a bushel is added to each subsequent vat 
made. When the plant begins to bloom, it is cut with hooks, early in the morning, and two wBgon kNids are 
I 
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put in the Steeper, which is filled with water by pumps, or, if the locality admits, by troughs from a hillnside. 
Laths are placed over the weed, which is entirely immersed under the water, where it remains till sufficiently 
steeped. The indications by which the sufficiency of the steeping is judged, are various, and mainly depend on 
experience. If the fermentation stops, or the leaves cease to be brittle, or the water subside, it is drawn from 
the Steeper into the Beater, the former being elevated above the latter to admit the free passage of the liquid 
through troughs. When in the Beater a wheel, with arms placed on a shaft, is used to stir and agitate the 
liquid for about fifteen minutes. Lime water is then added from the lime vat till a cloudy hue appears ; with 
an addition of lime water, it is again agitated thirty or forty minutes, until granulation begins. After beating, 
or this prooess of agitation, the liquor remains at rest about four hours, when, from its affinity for and combi- 
nation with the lime, and from its greater specific gravity, the dye stuff is precipitated and the liquid is drawn 
off. The drug deposited at the bottom of the Beater is then collected and removed into a box five feet square 
and fourteen inches deep, called the Drainer, which is placed on a bed of sand, and inside of which, and in 
contact with the sand, is a coarse cloth, (cotton osnaburghs.) From the Drainer the Indigo is placed in a box 
three fdet long and four^n inches wide, called the Press, in which a stout cloth is also put and folded over the 
Indigo. It is then pressed till sufficiently dry, and cut into pieces about two inches square, which are placed 
separately for several days, and then put into barrels for market. 



ANALYSIS OF MARLS FROM THE VICINITY OF CHARLESTON. 
By Charles Upham Shepard, Prcfessor tf Chemistry in the Medical College tf the State (f StmtJi CaroliruL 

In connexion with my lately completed course on Chemistry applied to agriculture, the following results were 
obtained, which, as they were in some respects novel to myself, may not prove wholly uninteresting to others. 

The specimens examined may be conveniently referred to, under the following names : 

1. Yellowish gray chalk-marl ; 2. Greyish white chalk-marl ; 3. AgiUaceaus chalk-marl; 4. Marly time- 
stone. 

1. YeSounsh grey chalk-marl, {Green marl.) 

This is a loose, slightly cohering stone, much freckled with brown and blackish grains. It easily crumbles 
down when wetted, at the same time assuming a dark, greenish grey color. When the crumbling particles 
are thoroughly washed vrith water, so as to float off the finer powder, we discover, with the aid of a common 
microscope, little fragments of sheUs, soophytes and echinoderms, as well as of bones, mingled with fine grains 
of sand, and occasionally with particles of green eartL Dry lumps of this marl do not emit the argilliuseous 
odor on being moistened. 

(a.) From Mr. J. P. Clement»s plantation, on the west bank of Ashley River, fourteen miles above Charles- 
ton. The bank is 30 feet above the bed of the river, and directly contiguous to navigable water, 

Silica, .-..-. 28.00 

Oarbonate of ume, with traces of carb. magnesia, 58.00 

Phosphate of lime and magnesia, with traces of peroxide of iron,... s'sO 

Alumina, ^ 0.80 

Water, 4 00 

99-60 
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Water boiled on this marl, takes up an abundance of sulphate of lime and of cUoride of calcium. The 
stone gives off fames of ammonia on being wetted with solution of potassa. It is also slightly impregnated 
with bitumen, or mineral-tar. 

{b) From the Rev. Dr. Hanokers place, at Church Creek, St. Andrews. In connection with this locality, I 
noticed various fragments of fish-remains, and casts of a small Cardium^ about | of an inch in diameter. 

Silica, 29.08 

Carbonate of lime, 44.40 

Carbonate of magnesia, 9.58 

Phosphate of lime and magnesia, with traces of peroxide of iron, , 7.00 

Alumina, — 80 

Water, ...4.00 

94.86 

Soluble ingredients and bitumen, the same as in (a.) 
(c.) From Pon Pon on the Ashepoo. This fragment was handed me by Dr. Holbrook. 

Silica, 34-41 

Carbonate of lime, 58.56 

Carbonate of magnesia, ..» 2.12 

Phosphate of lime and magnesia, with traces of peroxide of iron, 2.47 

Alumina, 0.40 

Water, 4.00 

101.96 

Contains bitumen. Soluble ingredients not tested. 

Mean resuUfor the three foregoing localities. 

Silica, 30-43 

Carbonate of lime and magnesia, . 57.55 

Phosphate of lime and magnesia, ^^.6.09 

Alumina, 0.66 

Water, 4.08 

98-73 

With traces of peroxide of iron, ammonia, sulphate of lime, chloride of calcium, bitumen, and very feeble 
indications of some compound of potassium. 

2. Greyish white chalk-marl. 

This is a fine grained, porous, easily pulverized stone, strikingly analogous in its lithologioal properties to 
the chalk-marls of Westphalia. Its color is greyish white, sometimes tinged brown by iron, and rarely having 
a pale yellow hue, mingled vrith the grey. It is easily crushed to powder, even with the strength of the hands, 
especially if it is wetted. It is richer in fossil remains and impressions, than the variety first described. The 
most conspicuous of these fossils are an anthophyllum of a conical form, and one inch or more long, a slender 
jointed coralline, a caryophyllia, stem of a pentacrinites ? spines and plates of echini, a cast of a small belem- 
nites, of a natica, a fdlgur, a ranella, a scalaria, a mytilus, a venus (2 inches across) and cytherea (of about one 
inch,) a cardium and shells of a balanus (1 inch across and } high.) In addition to these, are noticed frequent 
fish remains, as teeth, bones, and scales, as well as irregular fragments of bones, which must have belonged to 
larger animals. 

(a.) From Drayton-Hall. Specimen from Dr. Drayton. 
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SiUca, 10.20 

Carbonate of lime, i 66.04 

Carbonate of magnesia,... - -- 2.56 

Phosphate of lime and magnesia, with traces of peroxide of iron, 8.60 

Alumina,..-. . -- — .. ..1.00 

Water, 4.00 

92.40 
Rich in ammonia, sulphate of lime, chloride oi calcium, with distinct traces of bitumen. 
(b.) From Dr. Gedding*s plantation, called " Elms," on Goose Creek, a branch of Cooper River, and fifteen 
miles from Charleston. It has a pale buff color, and is less fossiliferous than the variety from Drayton HalL 

Silica, 18.60 

Carbonate of lime, -- - 68.00 

Carbonate of magnesia, — . 1.20 

Phosphate of lime and magnesia, with traces of peroxide of iron, 9.20 

Alumina, - - -.40 

Water, 4.00 

101.04 
Bitumen and soluble matter as in (a.) 

(c.) From Mr. T. Harleston's plantation, called Elwood, on Cooper River. 

Silica, 16.200 

Carbonate of lime, 76.880 

Carbonate of magnesia, 1.406 

Phosphate of lime and magnesia, 2.600 

Alumina, — . traces. 

Water, 400 

101.086 
Soluble matter and bitumen, only in traces. 

Mean of the three results. 

Silica, 15.00 

Carbonate of lime and magnesia, 72.06 

Phosphate of lime and magnesia, 6.80 

Alumina,. -..46 

Water, 4.00 

98.32 
3. Argillaceoics chalk-marl. From Mr, DixorCs Plantation. 
This is a light, porous, fine grained, clayey looking marl, which emits a strong argillaceous odor when moist- 
ened, and easily falls to pieces in water. Its color is dark grey, with a tinge of yellow. It embraces small 
white fragments of shells, and strikingly resembles certain fresh-water marls. Among its particles, when well 
washed, are noticed grains of sand and of bone ; but the latter in much smaller quantity than in either of 
the foregoing varieties. 

Silica, 16.00 

Carbonate of lime, - j63.50 

Carbonate of magnesia, 7. 00 

Phosphate of lime and magnesia, with traces of peroxide of iron, .2.00 

Alumina, 4.75 

Water, 5.00 

98.25 
Soluble salts, only in traces. 



ANALYSIS OF MARLS. 



XZZTU 



4. Marly limestone^ from Wilmington, N, C Fbund in thick beds, contiguous to the Steam Boat Landing. 
This is rather a -firm rock, often sub-crystaline and rich in fossils, both zoophytio and moUuBOons, besides 
containing frequent remains of fish. Certain portions of the bed which are softer and more cretaoeoos in ap- 
pearance, embrace irregular, oval balls, sometimes of the size of a hazle nut or almond, whieh are green and 
often mottled like serpentine. Their surface is often sprinkled oyer with coarse grains of sand. In hydro- 
chloric acid, they are principally dissolved with rapid efifervescenoe ; from which, ammonia throws down a copi- 
ous precipitate of phosphate of lime and magnesia, and the clear liquor subsequently affords abundance of lime 
and magnesia. The matter not taken up by the acid appears to be sand and green earth. It is not easy to 
explain the origin of these green nodules. The marly limestone has the following composition : 

Silica, - 16.00 

(jarbonate of lime and magnesia, . .80.00 

Phosphate of lime and magnesia, . 2.80 

Alumina 1.00 

Water, 2,00 

101-80 



BEMABKS. 

Prior to these analyses, it was difficult to account, in any very satisfactory manner, for the known efficacy of 
such marls in agriculture; since the soils on which several of them had been employed were known by analy- 
sis, to be no more deficient in carbonate of lime and magnesia than the prolific soils of the Mississippi Valley. 
The reason assigned for marling in South Carolina, by Mr. Ruffin, viz : that carbonate of lime is thereby afford- 
ed to la d « oes not appear to me to be the chief motive the planter has for following up this practice.* It 
would rather appear that the soluble saline matter and bitumen are also among the active ingredients of this 
species of mineral manure, while the phosphate of lime and magnesia, is that constituent which, in my opinion, 
is decidedly paramount to all others. 

This view of the efficacy of phosphatic marls accords with what is known of the large proportion Of phos- 
phate of lime and magnesia found in the fruits of plants, and especially in those of the cereals ; it having 
been observed that where this amendment is employed, that the maturation of the grain is more perfect, the 
quantity and quality both, being highly promoted. 

To place the requisition of these phosphates by plants, especially in the ripening of seed, in a still stronger 
light, I may, in conclusion, quote the recent experiments of Dr. Vogel, {See Annalen der Chimie und Fhar- 
made, 1844,) on the distribution of mineral substances by the individual organs of plants. This interesting 
paper commences with the statement of what was known before, viz: that the incombustible residues obtained 
from different organs of the same plant do not agree with one another in composition ; the ingredients being 
often quite different in kind, and always in their proporiionff. For instance, the ashes of the tubers of the po- 

*This writer, in his Report on the Agricultural survey of this State, (p. 51, et seq. 1843,) observes, that this ingredient has a strong 
chemical attraction for soluble, putrescent matters, vegetable and animal, and a power of combining with them, forming compounds 
which cannot be decomposed by air, water or heat, and which cannot therefore go to waste, but which are perfectly decomposable 
by the powers of growing vegetation, and therefore may be profitably, and entirety used as food for plants. Herein, he observes, is 
the great secret of the benefit of Calcareous manures. Other usenil services enumerated by the same judicious writer, are their 
neutralizine the aciditv of certain soils, altering the texture and absorbency of others, causing crops to mataie earlier; also as being 
an essential aliment of plants, of preventing malaria, and finally of serving to impart to plants such a healthy and vigorous state of 
growth as to enable them to escape (he ordinary sources of injury. 
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tato are quite dififerent from those derived from the tops ; while other diversities again exist between the com- 
position of the balls and that of the stems. 
I>r. Yogel selected for his experiments the ashes of the Pjros spectabilis and of the Sambucus nigra. 

In the trunks of the first of these plants he found^ 

Alkaline carbonates, 4.6 

Carbonate of lime, - 82.2 

Carbonate of magnesia, 4.9 

Phosphate of lime and magnesia, - .— ., 8.8 

100.5 

In the leaves were found^ 

Alkaline carbonates, with traces of chloride of sodium, sulphate of potassa, 

and alkaline phosphates, 6.8 

Carbonate of lime, 72.9 

Carbonate of magnesia, 9.76 

Phosphate of lime and magnesia, -. -10.50 



% 



99.90 

In the fruity 

Alkaline carbonates, 1.9 

Alkaline phosphates, 14.1 

Carbonate of lime, 37.00 

Carbonate of magnesia, -5.52 

Phosphate of lime and magnesia, 18.60 

Silica, J 3.70 

97.92 

On comparing these results, it appears that the soluble salts are nearly eight times greater in the fruit than 
in the stem. The phosphates augment also in the fruit, while the carbonates fall off from 86 to 45. 

In the Sambucus nigra, the quantity of phosphoric acid in the trunk, amounted to 10.5 p. c, whilst in the 
leaves, 13.6, and in the fruit to 20.3, p. o. 



REPORT ON THE SOILS, 

PROM THE ST. JOHN's COLLETON AGRICULTURAL SOCIETY, EDISTO ISLAND. 

The following is a catalogue of the soils submitted for my examination. 

A. Virgin Wet Mud. 

B. Deposit Wet Mud, or tJuU taken from a spot from which mud teas taken two years ago, 

C. Chst sandy soil from high land. 

D. Bark gray soil from land raZher flat for cotton. 

E. Very liglU sandy soil— very high land: 

F. Dark gray soil from land rather low. 

G. Close yeUow sandy soil— high land. 

H. Close yellow soil from the most productive parts ^ my tract— high land, 
I. Mvd that has been exposed to the action of the sun for nearly two months. 
K. Mud taken from the cotton field in which it toas buried last year. 
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The general aspect of these soils is uniformly sandy ; the size and shape of the grains being analogous 
to those of the high sand banks, every where commoa on th^ Atlantic coast. When cleared, by washing, or 
by heat, of the small portion of impalpably fine mineral and organic matter with which the grains of sand are 
enveloped, they are then observed to be so fine as to be agitated by a very slight current of air. 

In color the soils vary from a light yellowish white, to an ash-gray. The order in which they pass through 
these shades, beginning with the lightest, is as follows. F, G, C, H, E, D. 

The capacity of different soils for water being a point of acknowledged importance in determining their 
adaptation to particular crops, I commenced my inquiries with a view to ascertain the relation of these soils 
to moisture. 

Specimens, selected for the purpose, were first exposed to a dry atmosphere for many days, and then dried 
in equal weights, at temperatures below the point at which the organic matter could be decomposed or dis- 



100 parts of F lost 1.66 100 parts of G lost 2.83 

« " H « 2.36 " « D " 2.83 

u u Q u 5^37 u u I u 11.36 

" " E " 2.66 « « K " 14 00 

In connection with the present inquiry, I endeavored to learn the proportion of organic matter existing in 
the soils. In settling this point, it may be remarked that an uncommon preponderance of animal, over vegeta- 
ble, organic matter was noticed, the odor of amonia being particularly abundant, during the decomposition by 
heat ; and in no soil was it so striking as in H. The smell of sulphur was also emitted, in common with that 
of amonia, by specimens I and K. The results under this head, were as follows. 

100 parts of F lost 1.75 100 parts of D lost 3.38 

" « E " 1.90 " " C " 2.66 

u u H " 2.41 " " I " 8.33 

« « G « 2.16 " « K « 9.66 

The difficulty of settling the proportions of water and organic matter in soils is so great, that absolute pre- 
cision is not claimed for the foregoing results ; nevertheless the care with which these ingredients of the soils 
were deduced, leads me to hope that the approximation arrived at is as close as can well be obtained. 

By adding together the ivaier of absorption and the organic matter, as above detailed, we have the loss in weight 
experienced by each soil on being heated from a state of atmospheric dryness to full ignition. Thus, the loss 
in 100 parts of F equals 3.41. 

The loss in 100 parts of E equals 4.56 The loss in 100 parts of D equals 6. 16 

u tt u H " 4.77 « « a I « 19 59 

u u u Q a 499 « u u K « 23.66 

« « « C " 5.03 

With a view to obtain some correction for inaccuracies in the determination of the water of absorption and 
the organic matter as above given, a specimen of pure silicious sand of the same fineness as the soils under 
examination, was heated from atmospheric dryness to ignition. Its loss in weight was 2.08 per cent. If we 
take this as a constant quantity, and allow it to represent the water of absorption in each soil, and deduct it 
from the entire loss by heat of each soil, we shall be furnished in the remainders with another view of the 
organic contents of the soils, which may possibly be more accurate than the one already given ; although it can- 
not be absolutely correct, for the reason that the more the organic matter of a soil, the greater will be its pow- 
ers of retaining humidity. Now deducting from the loss by igniting 100 parts of F, 2.08, and we have 1.33. 
DeductiDg from loss by igniting 100 parts of E, we have 2.48 
« « a H, « 2.69 

« « " G, « 2.91 

« « " C, « 2.95 

« u u D. " 4.08 



1.90, 
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2.48 
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2.16, 
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2.91 


2.66, 
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2.95 


3.33, 


u 


4.08 
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The organie matter, as deduced by the two methods above explained, will, therefore, stand thus — 
In 100 parts of F bj first method 1.75, by second 1.33 
« E " 

u H " 

" G « 

« C " 

« * . D " 

In order to obtain additional information respecting the powers af attraction possessed by the soils for water, 
comparative experiments were made to determine their saturating points, i. e. how much these weights would be 
augmented, after being thoroughly drenched with water on filters, the weight being taken, in each instance, as 
soon as all dropping from the filter had ceased. The following numbers express the saturating capacities of 
the soils for water. 

K 605 G 325 E 305 

I 480 C 321 F 293 

D 342 H .315 Puresand.235 

Some experiments were also made with a view t6 ascertain* their comparative rates of drying from a condition 
of saturation. The following table embraces the results obtained under this head : 

48 parts of K when saturated took up 60.5 of water, and lost in 16 hours 21.5, 
« I " 48.0 

" C « 32.1 

« H « 31.5 

« :? " 29.3 

" Pure sand « 23.5 

By deducting the water lost in drying, from the amount absorbed in saturating the soils, we ascertain the 
quantity left adhering to eacL — 

The 48 parts of K will have 39.0 of water. 
u . I u 28.7 « 

" C « 14.0 « 

" H " 12.0 " 

" F « 11.0 " 

'* Pure sand 6.8 « 

An acquaintance with these facts will aid in forming an estimate of the advantages which one soil will pos- 
sess over another in permitting its plants to recover from the effects of excessive rains. 1 next entered upon 
the analysis of the mmeral constitution of the soils. 

1. Composition cf C, 

Silica, 92.57 

Alumina, 1.70 

Per Oxide of I^on, with a feeble trace of Carbonate of Lime, and of 
Phosphate of Lime, 0.70 



tf 


u 


19.3, 


u 


u 


18.1, 
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u 


20.1, 


u 


a 


18.3, 


u 


u 
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• 94.97 

Water of absorption and organic matter, .' 5.03 

100.00 
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2. Composiiian rf 2>. 
SiUoa, 91.64 

Alumina, . • — — 1.70 

Per Oxide of Iron, with a feeble trace of Carbonate of Lime and 
of Phosphate of Lime «. 50 

93.84 
Water of absorption and organic matter, — . •• — • 6.16 

100.00 

3. Composition of E, 

SiUca, 94.00 

Alumina, . - . . 94 

Per Oxide of Iron, with a feeble trace of Carbonate of Lime and 

of Phosphate of Lime, 50 

95.44 
Water of absorption and organic matter,.. ••• . 4.56 

100.00 

4. Composition of P, 

Silica, 95.00 

Alumina, 79 

Per Oxide of Iron, with a feeble trace of Carbonate of Lime and 

of Phosphate of Lime, 80 

96.59 
Water of absorption, and organic matter, • 3.4 1 

5. Composition qf G, 100.00 

Silica, ^ 93.00 

Alumina, . 81 

Per Oxide of Iron, with a feeble trace of Carbonate of Lime and 

of Phosphate of Lyne, . . ... 1.20 



95 01 
Water of absorption and organic matter . .... . 4.99 

100.00 
6. Composition qf Hi 
Silica, 93 23 

Alumina, ,,. 1 05 

Per Oxide of Iron, with> trace of Phosphate of Lime, 0.60 

Carbonate of Lime,. .. .... 035 

95.23 
Water of absorption and organic matter,.. ...... ...... ....... 4.77 



100.00 
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7. Gofnpmium cf K 

SSica, with fine grsrel oonsigtmg of fragments of Feldipar^Sorn* 

blende, and other hard siHoeons mineralej — .. «r^.. •«« «....« 61.75 

Alumina, ^« ...« « ^ ..... — ^•. 9 

Per Oxide of Iron - 5.80 

Carbonate of Lime,.. ^ ^..... 20 

Phosphate of Lime,*... • 20 

77.04 
Water of absoption and organic matter,.... .»... 23.66 

100.00 

It may be mentioned, ^ a very nnexpected fact, that K. on being treated with heat and acids, and thus 
cleared of its soluMe matter, left, in place of a fine siliceous sand, a grayel whose particles were generally many 
times as large as those of the sand of the soils, while they difiered still more from the sand, in not being com- 
posed of quartz, but of feldspar, hornblende, epidote, &c. — minerals which are heavier and less frangible than 
quarts. The superior toughness and specific gravity of these substances would, therefore, serve to impede their 
comminution and transportation by the action of the sea, and they might be expected to form accumulations 
upon the sides and bottoms of rivers and inlets, where their gradual disintegration and decomposition, and 
constant intermixture with organic matter, would convert them into the clay-like aggregates such as we find in 
specimen K.f 

The operation of this marsh -mud as a manure upon the soils under examination, depends not merely on the 
saline, organic, and calcareous matter it contains, but is referriblo, in part, to the large proportion of the alumi- 
nous or argillaceous ingredient, whose mechanical e£fects on sandy lands, in promoting the retention of moisture, 
are eminently beneficial. 

The very small proportion of carbonate of lime in the marsh-mud proves that as a mineral amendment for 
soils deficient in calcareous matter, it cannot be substituted for marl, or shells; one or the other of which ought 
to be employed in conjunction with the mud. 

The saline matter of the marsh-mud, A. and B. is abundant. When treated with their weight of pure wa- 
ter, the fluid is strongly impregnated with all the soluble substances found in sea- water, and in addition, with 
traces of sulphuretted hydrogen. The stimulating effects of the salts, as well as their mechanical agency in 
^voring the absorption of moisture from their deliquescing properties, must be apparent. 

The soil H, is remarkably distinguished from all the rest by the amount of carbonate of lime it contains. — 
This is plainly in the condition of broken shells, their fragments being discernible with the naked eye. In 
adaptation to the cotton plant, this soil is described as surpassing every other. I am disposed to ascribe this 
superiority to the carbonate of lime, since, in other respects, the soil scarcely difiers from many others. 

May not the peculiar fertility of new sea-island cotton land be owing to the proportion of comminuted shells 
natural to such soils, and the deterioration of these lands under long cultivation, ascribable to the exhaustion of 
carbonate of lime ? 

The addition of a marsh-nrad, which abounds in a gravel of feldspar and hornblende, like K, must undoubt- 
edly be greatly superior to one whose mineral basis is only siliceous sand. This consideration appears to me 

* After the Alumina had been separated irom the oxide of iron and phosphate of lime by an alkaline ley, the oxide of iron and 
phosphate of lime were washed, dried and weighed. They were then ignited with carbonate of soda, in order to decompose the 
phosphate of lime. Acetic acid was added until all the lime was dissolved. The per oxide of iron, which was not attacked by the 
acid, was now separated and weighed. The difference between its first and last weight, gives the amount of phosphate. 

t On heating a fragment of K to whiteness in a crucible, it was converted into a well fused and Tery hard brick-like compound. 
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to demand attention from the planter. Itf has fiillen linder my obsenration that the mawhrnnd employed on 
one cotton plantation on James Island, has this sandy basis. That the inferior prodnction of this soil to that 
marked H is whoUy owing to this cause, I would by no means assert; still I incline to the opinion that it is 
largely concerned in producing the difference of fertility between the two soils, 

Charles Upham Sheffard. 



Analysis of the Cotton Lands an the head waters of Cooper River ; By Dr. J. L. Smith. 

The specimens marked 1, are from the surface, and 2 from the subsoil 

A. — Somerset J near Somerset Creek, in 1000 parts. 

1 2 

Sand, 760 800 

Clay, -.--.-. 140 155 

Moisture, 30 25 

Vegetable matter, 70 20 

The portion of 1000 parts soluble in warm muriatic acid, furnished : 

1 2 

Alumina .- 3.40 3 00 

Oxide of iron, 2.70 2.05 

Lime, 1.20 1 SO 

Phosphoric acid, 2.00 2.30 

Chlorine,-- trace. ...trace 

Potash and Soda, trace trace 

Sulphuric acid, 

Magnesia,--. - 0.30-..-.0.20 

B. in 1000 parts. 

1 2 

Sand, 800 850 

Clay, -.-, 170 132 

Moisture, 10 10 

Vegetable matter,... 20 8 

The portion of 1000 grains of the soil soluble in warm muriatic acid, furnished: 

1 2 

Alumina, 1.200 1.150 

Oxide of iron, 1.100 1.200 

Lime, 1.000 0.600 

Phosphoric acid, « 0.160 0.175 

Chlorine 0060.-^.0.040 

Potash and soda, (chiefly soda) 0.080 0.060 
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C— Chapel HiU^ (FHerson's) in 1000 parts. 



I 2 



Sand, 680.. .700 

Clay 270.. .252 

Moisture, 20... 18 

V^6teble matter,. 30.— 30 

Portion of 1000 parts soluble in warm muriatic acid, furnished : 

1 2 

Alumina, 1.300 1.320 

Oxide of iron-— 1.500 1.400 

Lime, 0.410 0.510 

Phosphorio acid, — 

Chlorine, 0.369 0.250 

Potash and soda, (chiefly soda,) 0.520 0.420 

D.—Ophir, in 1000 parts, 

1 2 

Fand, 800 860 

Clay, 166 122 

Moisture, 12 13 

Vegetable matter, 22 16 

The portion of 1000 grains of the soil, soluble in warm muriatic acid, furnished : 

1 2 

Alumina,. 1.200 2800 

Oxide of iron 1.544 1.600 

Phosphoric acid, 0.294 0.367 

Chlorine, 120 0.573 

Potash and soda, (chiefly potash) - 0.030 0.450 

Lime, 0.520 3.320 

E. — Finecpolis^ {pine barren) in 1000 parts, 1 

Sand, 900 

Clay, 62 

Misture, 8 

Vegetable matter, 30 

The portion of 1000 grains of the soil, soluble in warm muriatic acid, furnished. 

Alumina, - - 0.637 

Oxide of iron, 368 

Lime, 0.125 

Chlorine, trace 

Potash and soda, trace 

Y,— Cedar Spring^^near Hepworth^ in 1000 parts, 

1 2 

Sand, 860.. .905 

Clay, 55... 50 

Moisture, 25... 25 

Vegeteble matter, 60 20 
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The portion of 1000 grains of the soil, solnUe in diluted muriatic aoid, famished. * 

Alumina, 2.600.. .2.800 ; 

Oxide of iron, - 0.350. -.0.360 

Lime, .1.200.. .1.400 

Phosphoric acid, 0.050... 0.060 

Chlorine, 0.290.. .0.280 

Potash and soda, (chiefly soda.) 0.200.. .0.150 

Sulphuric acid, - 0.560. -.0.670 

Magnesia, ., 0.100.. .0.050 

G. — Cedar Springy western eoctremity^ in 1000 parts. 1 

Sand -.700 

Clay, --.. - 253 

Moisture, - • 22 

Vegetable matter, ^ .-• — - 25 

Portion of 1000 grains soluble in warm muriatic acid, furnished : 

Alumina, 0.630 

Oxide of iron, - •0.900 

Lime, — .;. 1.100 

Phosphoric acid, ^ 0.025 

Chlorine, ..- 0.020 

Potash and soda, 0.400 

H. — Somerton, (Biggin Swamp.) in 1000 parts, 1 2 

Band, 810. ..870 

Clay, 102... 95 

Moisture, 28... 20 

Vegetable matter, - 60... 15 

The portion of 1000 grains soluble in warm muriatio acid, furnished: 

1 2 

Alumina, 6.200.^.5.500 

Oxide of iron, 2.300. ,.2.100 

Lime, 0.710.. .0860 

Phosphoric acid,.-. 1.150. -.1.210 

Clorine, ...- 0.230.. .0120 

Potash and soda, 0.520.. 0.600 

Sulphuric aoid, 0.510. -.0.300 

Magnesia, -.0.250. -.0.100 

I. — Hogsioa'mpy (Negrohead) in 1000 parts, 1 

Sand, - 760 

Clay, 200 

Moisture,..- . 10 

Vegetable matter, ..-. 30 

The portion of 1000 grains soluble in warm muriatio aoid, furnished: 

Alumina,. ^ 2.250 

Oxide of iron, 3.000 

Lime, ...» 10.400 

M. 
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Fhospborio acid, - -- 0.220 

Chlorine, -- 0.154 

Potash and soda, (chiefly soda,) 0.080 

This wH effeiresoed when the acid was poured npon it 

J. — Ebgstoa/mpi {Wi J. Dennis clay land^) in 1000 parts. 

1 2 

Sand,. 730.. .775 

Clay 150.. .140 

Moisture, . 40 — 45 

Vegetable matter^ 80... 40 

The portion of 1000 grains soluble in warm mnriatic acid, famished : 

1 1 

Alumina, - - 5.200 4800 

Oxide of iron -... 8.530 8.200 

Lime, - - 1.600 0.850 

Phosphoric acid, - 0.080 0.085 

Chlorine, 0.044 0.025 

Potash and soda, (chiefly soda,) 0.020 0.010 

K— -Mr*. Frioleau ( Ward's,) in 1000 parts. 

1 2 

Sand,. 760 783 

Clay, - 130 126 

Moisture, 40 42 

Vegetable matter, 70 50 

The portion of 1000 grains soluble in warm muriatic acid, furnished : 



Alumina,.— 5.400 4.500 

Oxide of iron, 4.500 4.020 

Lime, 4.620.. -.i3.2 10 

Phosphoric acid 0.160 0.280 

L. — A. J. Harvey'Sy (Dubois^ in 1000 parts. 1 2 

Sand, 825.. .862 

Clay, 140...120 

Moisture, . . 10 8 

Vegetable matter, 25... 10 

The portion of 1000 grains soluble in warm muriatic acid, furnished : 

1 2 

Alumina, 2.300 1.800 

Oxide of iron 1.500 1.650 

Lime, 0.450,.- -0.620 

Phosphoric acid,. — - 0.120 0.200 

Potash and soda, trace trace 

Magnesia, , 0130 0.150 
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M. — H, Harvey's Fair farrest StocMnp^ in 1000 parts, 

1 2 

Sand, 820 876 

CUy, 100 90 

Moisture, 30, . 20 

Vegetable matter, .- 60. 16, 

The portion of 1000 grains soluble in warm muriatic acid, fiimished: 

1 2 

Alumina. 1.100... 1500 

Oxide of iron 0.950.--0660 

Lime, 1 0.420. -.0.610 

Phosphoric acid 0.060. -.0.080 

Potash trace... trace. 

N. — EtOaWj {Jos, CraiSard,) markd land^ in 1000 parts. 

Sand, 800 

Cky 110 

Moisture, . ... 32 

Vegetable matter, .. 68 

The portion of 1000 grains soluble in warm muriatic acid, furnished : 

Alumina, - 2.400 

Oxide of iron, 1.680 

Phosphoric acid, 0.200 

Lime, - 3.200 

Potash, 1... - traces. ^ 

Effervesced slighUj. 

0. — EtUa/Wj (Jew. GaiUardj) unmarled, in 1000 parts. 

Sand, - 850 

Clay, : 100 

Moisture, — . .. . • - - 25 

Vegetable matter, . 25 

The portion of 1000 grains soluble in warm muriatic acid, furnished : 

Alumina, -— - -. ....... ........ •....1.800 

Oxide of iron,..- - - 1.420 

Lime, - 0.560 

Phosphoric acid, • - 0.050 

Chlorine, trace. 

Soda and potash, trace. 

Sulphuric acid, trace. 

T,—Walux}rth, {T. W, Porcherj) in 1000 parts. 1 

Sand, 720 

Clay, - 180 

Moisture, ....... ....... . — . — —..--. 40 

Vegetable matter, . • — ...•..•..* 60 

The portion of 1000 grains soluble in warm muriatic acid, furnished: 
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I 

Alumina 3.200 

Oxide of iron, 0.900 

Lime, — 0.350 

Phosphoric acid, — 0.075 

Potash, - 

1^.— Mexico^ (S. Porcker,) in 1000 parts. 1 

Sand, 705 

Ckjr, 250 

Moisture^- • 20 

Vegetable matter, ^ .. 25 

The portion of 1000 grains soluble in warm muriatic acid, furnished: 

1 

Alumina, 3.300 

Oxide of iron, — 2.500 

Lime, 1.260 

Phosphoric acid, -- 0.080 

Chlorine, ••-.-.-. trace. 

Potash and soda, .•••.. *..--•.-....... ...... trace. 

Sulphuric acid, • — , , ...^ tracer 
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Abbeyille District, Geological character of. . . 113 

Acanthopterygii, order of fishes, species in S. C. x 

Acephala, list of species, in So. Ca zxi 

Aerodont, the term,-- 28 

Aiken, Kaolin beds of 141 

" secti>n down the inclined plane at 143 

" circular depressions, near 144 

Algas, or Sea Weeds, 39 

Alligator Creek, remarkable phenomenon in. 197 

Alluvium, 52. 190 

Alternation of trap and granite, York Dist.^ 123 

Ammonites, 34 

" Placenta, casts of 135 

Amygdalod, , .,.-. 5 

Analysis of productive soils, 220 

" " cultivated plants, 223 

« " cotton wool,---J 223 

" " cottonseed and stalk, 224 

« « fibre of Sea Isknd cotton, 225 

" " Indiancorn, 225 

•* " sweet potatoe, 226 

« " wheat, 226 

" " oats, 226 

" " Irish potatoe, turnips, and clover 

hay, 227 

" " farmyard manure, 231 

" " charred salt marsh, 232 

" " marls, -- xxxiv 

" " soils, xxxviii 

" " cotton lands, xliii 

" " granitjp soife, 253 

" " trap rock " 256 

" " mica slates,*^ --- 257 

" " talcose « " 258 

tt u clay « u 258 

« " soils of the Tertiary, 259 

" " alluvial soils, 261 

" * limestones, . . 263 

" " ores, 271 

Anclyooeras, genus, • 34 

Anderson and Pickens Districts, Geological 

character of . - ... 129 

Animal Kingdom, classification of the . 19 

N 



Annelides class, . . zviii 

Annulated animals of So. Ca. ziv 

Anticlinal Axis, . ... 14 

Antimony, • 17 

Arachnida class, . ziv 

Arenaceous Quartz, ... 1. 78 

Argillite, , 3 

Argonauta genus, .. 33 

Artesian Wells of Charleston and Fort Sum- 
ter, 162 

« « " France,; , 256 

Articulata of So. Ca. 1 xiv 

Ascent of King|s Mountain, 124 

Ashley Riyer Eocene beds, 164 

« " « fossils, list of- 164 

" « marls, 235 

Asterides, family of 36 

Atrypa, genus • 35 

Aves, . 19 

Baculites genus, 34 

Bailey, Professor, mode of preparing earth, 

for microscopical exam ination, • 37 

Basaltic Rocks, description, .: 4 

« « ofSo. Ca 65 

" species in So. Ca x 

Batrachia order, description 29 

Battle ground of King's Mountain 125 

Bed, application of the term, 5 

Belemnite genus, 33 

BiUerophon genus, 33 

Birds, few fossil remains of, in So.- Ca 24 

*« ofSo. Ca. m 

« terrestial of So. Ca. iii 

" aquatic waders ^ " yi 

" " swimmers^ ^ vii 

Bird Bank Iron ore, 82 

Bismuth, 17 

" ochre, 97 

Black Jack lands of Chester, 121 

Blowing sands of the coast,. 192 

Blue Ridge Mountains Gneiss, . 73 

Bog Iron ore, . 84 

Botanical character of the Tertiary r^on,. . 140 
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Bracbiopoda of the Pliocene, 206 

Brackish water of the Santee, recession of the 

Une,.-... 197 

Brewer's mine, - 96 

Brevipennes of So. Ca. vi 

Britten's ferry, fossils of . 1 34 

Brjozaria, class, specjics in So. Ca. xxii 

Building Materials, 287 

Buhrstone formation, lowest of the Eocene^. 143 
" finest locality at Cawcaw swamp, 151 

" relative position of the 148 

" Mr. Lyell's conclusion as to its 

position, - 149 

^ fine section exposed at Lang Syne, 149 

^ in juxtaposition with calcareous 

beds, 150 

** curious locality of. 152 

" of what consisting, 152 

« shells of the - 153 

Cselorynchus, fine specimen in cabinet of Dr. 

Ravenel, of Charleston, 156 

Caesar's Head, viewfrom — 72 

Oalamites of N. Carolina, 104 

Calcspar, veins of 8$ 

Calcareous mud from Key West, 139 

« « " Christ Church parish,- . 188 

<' beds & buhrstone, in juxtaposition, 150 

^ strata of the Charleston l^in, 154 

" ^ sections of, on the Santee,. .155 

" Manures, 233 

Calhoun's Mills, remarkable trap at 114 

Carboniferous system, 45 

Carnivora, of So. Ca i 

Carnivorous birds of So. Ca. iii 

Carolina Bed, of Mr. Ruffin, outcroppings of 140 

Catawba mines,.. 98 

Cave, at Cave Hall, 158 

Cawcaw swamp, Legare's Mills, finest locality 

of buhrstone, 151 

Cedar Creek, silicified shells of 1 42 

Cellulares, 37. 99 

Cephalopoda, class — 33 

« of the Eocene, 209 

" living species, xix 

Oetaceaof So. Ca iii 

Chalk, converted into marble, 6 

" hills, of Hamburg, 141 

Chalybeate Springs, of Abbeville District,.. 114 

Changes on the coast of So. Ca. 190 

" in the channels of rivers, 200 

Characteristic features of the coast, 192 

Charleston Harbor, islands of, how formed,. 191 

Charleston Basin,.. ..' 1 40 

^ '' curious stratum, encircling 

oalcereous bed of 142 

Chelone, genus ..••. 29 

Chelonia, living of So. Ca. viii 



Chelonia, order — . 29 

" fossil, from Bee's ferry, 165 

Cherokee Valley, complete view of the geolo- 
gy of the mountains, from . . 87 

Cherroptera of Sa Ca. ,: ii 

Chesterfield District, geology of 110 

Chester District, « « 120 

Chlorite, slate 9 

Church flats, qo evidence of subsidence,. 195 

Cidarides, family of..- 36 

Circular depressions, near Aiken, 143 

Cimpedia of the Post Pliocene, — 205 

" « « Pliocene, 208 

« " « Eocene,..-. 210 

Cirripedes, class xviii 

Classification of soils, 214 

« " the animal kingdom, 19 

Clay slates of So. Ca. - 84 

« « Edgefield, 105 

Clay-burning, 233 

Cleavage, lines of 6 

Clinkstone, . 4 

Coaly, bituminous, converted into Anthracite, 6 

" not found in So. Ca. 16 

« of N. Carolina, 48. 103 

" field of the Alleghany Mountains, ex- 
tent of, 46 

" measures, . 46 

" origin of 46 

Cobalt, 17 

Cole's Island, interesting example of submerg- 
ed trees, at 199 

Contraction, operation of 11 

Congaree Creek, sandstone of 145 

Coniferous fossil plants, 38 

Contortiona of strata, 13 

Cooper River Eocene beds, 162 

" "- •* fossUs, 166 

" " fiotton lands, xliii 

Cooper River JMarls, 236 

Copper, • 17 

Copperas of Lancaster District, 124 

Coral beds of the coast of Florida, 36 

" of the old red sandstone, 45 

" *' So. Ca., Londsdale's Ust of. 161 

Coralline beds of Eutaw,r i 157 

" bed « Charleston basin, 156 

Cotton lands, analyses of . xliii 

Country, in mining phraseology, 15 

Cranium of Birds, remarkable peculiarity of 

the .w 24 

Cretaceous formation, derivation of the name 132 
^^ '^ physical changes at the 

close of 140 

" rocks, most eastern locality in the 

State, 134 

'' beds, composit'n of the marlstone of 134 
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Cretaceous fossils, list of 138 

" group of 49 

Crioceras, genus 34 

Crinoidea, family of 36 

Crocodilia, description of fossil, 27 

Crocodilius Spenceri, 27 

Cross courses, 15 

Crops, rotation of 243 

Crustacea, class.., * 31 

" living, of So. Ca. xiv 

Ctenoids, description of the order, 30 

Cyanite of Henry's Knob, - 124 

Cycloids " " " " 30 

Cyclostomia, order of fishes, list in So. Ca.. . xiii 

Cyrtoceras, genus 34 

Debranchiata order, - 33 

Belthyris, genus 35 

Denundation, eflfeots of. 13 

« « *• at Edgefield and Ab- 
beville, 100 

Deposit, or branch mines, 86 

Devonian system, . •- - 44 

Diamonds, 79 

Dicotyldonous plants, — 37 

Dimyaria order, 36 

Dinornis, 24 

Dinosauria, character of -- 28 

Dip, difinition of the term 14 

Distribution of living plants, 39 

Disintegration at Table Rock, 73 

'' of the rocks of Fairfield Dist. 1 10 
'< of primary and metamophic 

rocks, 98 

" unequal effects of 1 45 

Draining, 245 

Drift, 52 

Dykes, Trap, - 65 

" of porphy ritic feldspar, . 67 

Earthquakes of 1811, 12 

Echinoderma group, 36 

« of the Post Pliocene, 205 

« " " Pliocene, 208 

Echinodermata of So. Ca.. . xxiii 

Economical Geology, 212 

Edgefield District, geological character of — 104 

Edisto Marls, 238 

Elevation of the coast of S. America, 12 

Embanking, 248 

Enaliosauria, character of the order, 26 

Encroachment of the Ocean, 199 

Endogenous plants « 37, 38 

Entozoa, species observed in this State, not 

known, xviii. 

Eocene formation, 51. 140 

" green sand, 133 

^ sandstone and grit, 144 



Eocene beds, length of on the Santee, 160 

" " of the Ashley and Cooper,.--- 162 
" of So. Ca., different from that of Vir- 
ginia or Maryland,* 169 

^ conglomerate at Wilmington, perfor- 
ated by miooene shells, 170 

'* fossils, common to Wilmington and 

Santee beds, — 170 

« '' list of--.. 208 

Equisetaoese, 39 

Escarpment of quartz rock. King's Mountain, 124 

Eurite, composition of 5 

« of So. Ca 68 

Euomphalus, genus .- 35 

Eutaw, coralline beds of- 157 

Exfoliation at Table Rock, - 74 

Exogyra Costata, characteristic fossil of cre- 
taceous formation, -..- 133 

Exogenous plants, 37 

Fairfield District, geology of. - 110 

Fair Forest Mines, 90 

Falls of the rivers, boundary of the Tertiary, 140 

Farm yard Manure, analysis of 231 

l?aults, 15 

Fauna of the Tertiary, additions to, by Mr. 

Lyell, : 161 

« " So. Ca., by Professor L. R Gibbes, i 

Feldspar, 2 

Filicos, .. 39 

Fire-proof materials, 289 

Fishes, order of, determined by the scales,. . 30 

« ofSo. Ca. X 

Fish bed, of the Charleston basin, 165 

Flagstones, , 288 

Flax soils, analysis of-- 220 

Flexible quartz, 78 

Flora, of the three epochs, . 39 

Fluviatile shells, absence of, in tertiary depo- 
sits, 200 

^ " abundant in the rivers of So. 

Ca 201 

Formation, application of the term, 8 

Fort Johnston, Charleston harbor, changes at 198 

Fossils of the old red sandstone, 45 

« " Gibson's bluff, 1 35 

" « Britten's ferry,.-- 134 

« " the Ashley and Cooper, 166 

'' common to the buhrstone of So. Ca., 

and Eocene of Claiborne, Ala. 1 68 

" common to the Ashley and Santee,. .168 
« « « " Charleston basin and 

orbitoidftl limestone 

of Alabama, ..; ! 169 

u a u u Cretaceous & Eocene 

of So. Ca. 169 

" list of the cretaceous, 138 

« « « " buhrstone,..^ 153 
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Fossils, list of the, of the Santee beds, 160 

Fossiliferous Books, ohissifioation... 40 

« Moultrie, « " " " 198 

Fossil Man of JSniDgen, 29 

Galena, of Parson's mountain, 93 

GkJlinacesB, of So. Ca. fi 

(Jangue,^ 15 

Ganoids, description of the order, 30 

Gkr fish, peculiarities of . -'- 20 

Ghusteropoda, olass 34 

« 6f the Post Pliocene, 203 

" " " Pliocene, 206 

« " " Eocene, 208 

Ghites's quarry, buhrstone, 151 

Gklkej's mountain, mica slate of 74 

General views of soils, 212 

Geology, modem, consistency of, with the 

Mosaic account of creation, 58 

" of the upper Districts, 104 

« « Edgefield District, 104 

« " Lexington and Newberry Dists.- 107 
" " Fairfield, Kershaw, and Chester- 
field Districts, 110 

" « Abbeville District, - 113 

" "Laurens " . 116 

« «> Union « 118 

« "Chester « 120 

« "Lancaster « 122 

« "York « -- 123 

" "Spartanburg" 126 

« "Greenville " 128 

" " Anderson and Pickens Districts, 129 
Geological section, from Britten's ferry to 

Mar's bluflf, - - 136 

Germany, green sand of. J . 133 

Gibbes, Professor L. R. catalogue of the Fau- 
na of the State, , i 

Gibson's bluff, fossils of. 135 

Glaciers, — - 52 

Glass, - 233 

Globulosa, of So. Ca. xxiii 

Gneiss. 8 

« of So. Ca. 69 

" contorted 69 

" of Glassy mountain, 69 

Gold, where found 16 

, " mines, 85 

" " of Lynch's creek, — 93 

« " " Lancaster, 122 

" vein,passing from granite through slates, 

York District, 123 

" extraction of, from its ores, 279 

Gh>niphplis crassidens, 28 

Goose creek fossils, 179 

Gourdin's ferrv, grecA sand, 155 

Grallatorifie, of So. Ca. . vi 

Granite, varieties of •.. ..... 3 



Graniteof So. Ca.... 61 

" " " " mineral contents of 65 

" « Edgefield District, 194 

" " Lexington and Newberry, .. 107 

" " Kerslukw District, noted for its 

great beauty, 112 

Graniteville, Kaolin beds of. 141 

Graphic granite, 4 

Graphite, 127 

Greenstone, 5 

Green sand, character and distribution of.... 132 

" " composition of 133 

" « of the Santee beds, 133 

« " Robert Masyck's, 156 

Green earth of Europe, — 133 

Greenland, subsidence of the coast of 12 

G rcen ville District, geology of 128 

" " healthy climate and moun- 
tain scenery of 129 

Grindstones, 233 

Grove, Cooper river, Miocene,. r.., 179 

Gryphoea Mutabilis, a variable fossil, 169 

Gulf Stream, eddy current of .. 190 

Hands engaged in Mining,. 96 

Heat, the capacity of soils for 218 

Henry's Knob, mica slate 74. 124 

" " quart! rock, 101 

Hematite Iron Ore, 80. 83 

" " " of Spartanburg, 127 

Hornblende, 2 

" slate................... . 9 

" sktes of So. Ca.'.V.I" "r."."" 74 

Horse Creek, sandstone, 142 

Horse, excretions of the , 230 

Human excrements, composition of 230 

Huspa Creek Rock, .. 152 

Hygrometric property of soil, 217 

Hydrous per oxide of Iron, 83 

Hypogene, application of the term, 4 

Icebergs, transporting power of.. 52 

lohthyodorulites, described 31 

Ichthyosaurus, characteristics of the genus. . 26 

Igneous Rocks, 5 

" agencies, effects of 13 

Iguanodon, of the Wealden, . 49 

Inclined plane at Aiken, section down the.. 143 
Indian mounds, on Cole's Island and James 

Island, 199 

Infusoria, class 36 

" living, of So. Ca. xxiii 

" fossil ofRichmond and Petersburg, 36 

Infusorial earth, mode of preparing for ex- 
amination, by the microscope, 37 

" mud, of Charleston harbor, 37 

Insecta ^- 33 

" living in So. Ca. xiv 

Insectivora, living in So. Ca.. .. « .: . . . ii 
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InaeetivorovB birdi of So. Oa..... iy 

Interlnoed znasses 15 

Iron ores of So. Ca. 80, 123, 271 

« works of the State 278 

" manufaotnre of, 270 

^ pyrites resistiqg deoompositioii 83 

Islands of Charleston Harbiur, how formed. .191 

Itaeolttmite<}narts • — ... 9 

James Island, remarkable aeoomalation of 

shellson 199 

Jooassa Valley 72 

Joints, description of the tem ... 6 

Jurassic System.. — ^^ 48 

Kaolin of Abbeville District 116 

^ of sand-hUls, near Hamboig 141 

" of Aiken and Graniteville. 141 

Kershaw District, geology of- 110 

Kenper . 48 

Kiewah Island, cut in two^by the ocean 198 

King's Mountain iron works. 82 

" « gold ore — 88 

" « quarts rock 77 

Kyanite, crystals of. 78 

Labyriothodon. • . 29 

Lac^rtilia, description of — 28 

Lamellibranohiata, class.. ^ 35 

« of the Post Pliocene 204 

« of the Pliocene 207 

« of the Eocene 210 

Lancaster District, geology of. 122 

Laurens District, geology of. 116 

Lead 17 

Leaves of plants in sandstone • 145 

Legare's Alills, finest locality of buhrstone in 

the State •. 151 

Leptaona, genus — — . 35 

Lepidodendron . . . .. 39 

Lexington District, G^logy of . 107 

Lias, descriplion of. . 48 

Lignite, beds of. Hollow Greek 141 

" of Ashley River 165 

Lime, removed by solution from calcareous 

rocks. ^ 148 

Limestone 3 

"< Springs, of Spartanburg Dist 76 & 127 

« of Laurens District 117 

" of King's Mountain ^. 125 

Lime rock, 9 

« of the gneiss of So. Ca. 75 

« of the mica skte of So. Ca. 76 

" Limonite iron ore 80 

" method of burning, 262 

Lingula, genus 35 

Littoral character of a formation, what indi- 
cative of • .. ... .. 154 

Lode • .--...-- 15 

. Lonsdale's list of Oarolinaoorals 161 



LopUhrancIual3,orderoffisheB,liTingin8.0. ziu 

Lyoo»odiaoe». 39 

LvncVi Cveek gold mines ... ....» 93 

Buignetic oude, or gray iron ore.....«...'. 80 

Maffnesian limestone — . ..•...«,•.. . 48 

MalaoopterTgii abdominales, order of fishes 

living inSe.Oa. ... xu 

." sub-branchitfti, order of fishes 

living in So. Oa... ....... . zii 

> ^ apodes, order of fishet living in 

So. Ca. ...... xiii 

Mammalia, orders in the class • . • 22 

« genera, found fosiul, of this dass. 23 

" of the Post Pliocene 203 

" of the Pliocene 206 

" of the Eocene 208 

Manatus remains, noted locality of 165 

Manganese 17 

^ peroxide of; Edgefield District... 105 

Manures, .. 229 

" jnineraL _ 232 

Marls, aanalyses of ... ••... zzziv 

" .of Ashley river, . 285 

" ** Cooper « 236 

« "^ Santee « 237 

" « Edisto « 238 

" « Savannah « 238 

« « Peedee " 241 

« « Salkekatchie,. 239 

« method of burning, for lime, 269 

Marlstone of the Ashley beds 164 

Mar's Blu£ formation at ... ^ 136 

Marsh mud, as a manure. .^. 232 

Marsupialia of So. Ca. living iii 

Martha's Vineyard greensand . 133 

Masyck's, Bobt. greensand fossils ....^ 156 

Metallio veins —-. .... 15 

Meroory .. ....... 17 

Metallurgy, 27B 

Metals,- 286 

Metamorphic rooks. . . 7 

" "of Edgefield ^strict. 105 

" " absence of organic remains in 8 

Meteorological Tables xxv 

Mica 2 

Mica slate.-... .«-... ............. 9 

" « of Edgefield District ,.'.. 105 

" « ofHeniVsKnob 74&124 

Microscopic animals of the State zviii 

Millstone, buhr, extensive locality of . 148 

Millstones, , 290 

Mineral manures ^ .., 232 

<^ sprmgs of Abbeville District 116 

« « of Henry's Knob 124 

« " of the State, 291 

Miocene formation . 51 

^ of N.Jersey, recent species found in, 188 
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INDEX. 



Miocene of Virginia 184 

" North CaroHna - 184 

Modern Geology, consistency of, with the Mo- 
saic account of the creation 58 

Moisture, power of soils for imbibing 215 

Mollosca, habits of, a£fected by climate 184 

" sub-kingdom 33 

« of the Post Pliocene 203 

" of the Pliocene 206 

« of the Eocene--- 209 

" living, of the State — --. xix 

MoUuscoidea " " xxii 

Monocotyledonous plants , 37 

MonorayariaT order 35 

Morris's Islao d, description of 198 

Mountain HmestoQe. 45 

" " characteristitj fossils of- . 46 

" prong of Thompsons creek, denu- 

dation of- 102 

Mud flats, of Wadmalaw sound, 195 

Marphy't^ Island, map of 197 

Musehelkalk, 48 

M u ta tio n s of lat^ d , i ii to re,stiD g recor da of 200 

Myriapoda class, living species in So. Ca. — xiv 

Native Sulphur, 93 

Nau tiVidaj, , 33 

Nautilusj genus-- 34 

NeocomieUj formation, of Switzerland,- 50 

Nesbit Manufacturing Co., Iron ^yo^ka, 81. 278 

New red eandstono, of So. Ca 103 

« « " « Chesterfield District, 113 

Newberry District, geology of ^ ^ 107 

New Jersey green sand, composition of 1 33 

Nickel, 17 

Nitrolin, a substance similar to flesh, 222 

N OD -fo&sillife roa^ s tr atifi e d rock Sj . — 18 

North Carolina eoal beds,. 48. 103 

Ochre, red & yellow, of Thompson's creek, 1 1 2. 290 

Odontography J anew BciencCj^ 22 

Offcast, --- .. 15 

Old red sandstone system, 44 

Oolitic system, 49 

« " plantsof. 49 

Ophidia, order of, 29 

" living of So. Ca ix 

Organic remains, succession of 53 

*< * " of the tertiary of So. Ca., 

synopsis of 203 

Orthis, genus . -- 35 

Orthoccras, " 34 

Ostrea, cretacea — ^ . 136 

^< Caroliniensis, first noted by Finch, 157 
" "a rarietyof 0, Compres- 

flirostra,*---,- 157 

" " not found in a continuous 

bed, 157 



Ostrea Carolinensis, sometimes confounded, 

with 0. Oeorgiana,-. . 157 
^' Sellaeformis, prominent bed of, at 

Vance's f rry, 167 

"• Georgiana,characicristicfo8sUor Sa- 
yan nah and tributaries,- . r59 
^ « interesting locality of, at 

Griffin's knding, 160 

'' Yirginiana, of the coast of 6o. Ca.. .185 

Otolithes, bones of the ear of Cetacea, 23 

Outcrop, tiie term ... 14 

Oatci-oppings, of the Eocene of this State,. . 140 

Oxide of Manganese^ Edgefield District, 107 

Oxygen, absorption of, by soils 218 

Oyster-shells^, ,. 233 

Paints,. _„ ^.-- 1 290 

Palaeozoic Rocks, of So, Ca. 103 

Palaeozoic series 43 

Palooutology, view of the science, 18 

Palmipides, of So. Ca._ . vii 

PasseriBas, of So. Ca iv 

Pee Dee fosieila, 176 

'' Marlji, ^ 241 

Pentaineriua, genua . 35 

Periods, application of the term, 8 

Permian svBteni, •... ^ 48 

PholQ.H, habita of. 150 

Phospbate of Lead, « 92 

Phragiuocone,^ _^ 33 

Pine, long-leaved, found in the Tertiary re- 
gion only, 140 

Pisctis, orders of the class, ... 29 

" oftheP rt Pliocene 203 

" " '• Pliocene , 205 

« « « Eocene,--^ 208 

" living species in So. Ca. x 

Placoi d a, d escr ip tion of the order, ..-. 30 

Plants, fosiJ 37 

^^ living, number known to Botanists,.. 40 

" of the Oolitic system, 49 

Plantaoof the Eocene, 211 

I* la gios torn i, r der of fish es J n So. Ca. xiii 

Plectognatbi, order of fishes^ in So. Ca. xiii 

Plesiosaurus, description of- 27 

Pleurodontj tbe term, 28 

Pleuro torn aria, genus. - 35 

PUoceue formation, , 51 

of So. Ca... 171 

" best known locality* 179 

" of the grove, cited'as Eocene by Mr. 

Lyell, 177 

" fossils, list of. 205 

" " rela ti vc p r )po rtion s of extinct 

and recent species, 1 83 

" marls, 239 

Polyparia, of Post Pliocene, 205 

" ^ Pliocene, 208 



INDEX. 
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Polypiria of Bocene 210 

Polypi, class 36 

" species in So. Ca. — , xxiii 

Polythalamia, 34 

Pooshee, fossils of 156 

Porcelain Clay of Congaree creek,. -• 146 

Porphyry, 6 

Porphyritic Granite, 4 

Post Pliocene, .-- 185 

" '' list of fossils, 203 

" " highest elevation of 188 

«• « of Bee's ferry, 188 

Pottery, materials for — -- — 289 

Potsdam, sandstone, oldest of silurian rock 

in America, -. 43 

Practical Geology, -- 212 

Primary, application of the term, 4 

" stratified rocks, ^ — 7 

Protogene, application of the term, 4 

Pterodactyle, order to which it belongs, 28 

" of the Oolitic period, 49 

Pterosauria, anomalous character of the order, 28 

Pteropoda, class * 35 

" of the Post Pliocene, _. 203 

" " '' Eocene, 209 

Ptychoceras, genus 34 

Quartz, - 2 

Quartz Kock, 9 

« " of King's Mountain, So. Ca. . - - 77 

" arenaceous. 78 

« flexible,---' 78 

Eadiata, sub kingdom, 35 

" of So. Ca. living, xxiii 

Radiaria, class 35 

Rapaces, of So. Ca .— . iii 

Reclaimed lands, sinking of 198 

Recent changes in rivers, • 200 

« shells of the coast, list - 201 

Red Hematite Iron Ore, 82 

" sandstone system, old . 45 

" " lower new, 48 

" *' upper new, 48 

« " new, of So. Ca , 103 

Refutation of the supposed subsidence of the 

coast, 194. 200 

Relation of the igneous and metamorphic 

rocks, 10 

Reptiles, of So. Ca., living, viii 

Rep tilia, character of the class 25 

" of the Eocene, 208 

River swamps, how formed, 193 

Rivers of the State, changes to which, subject 193 

Rocks, fossilliferous. classification of 40 

" table of the order of superposition,- - 41 

Rodentia, of So. Ca., ii 

Rotation of crops, 243 

Rothe-todte liegende, 48 



Rotifera class, . .- . xviii 

Ruflf 's Moutnain mica slates, 74 

Kumonantia of So. Ca., living, iii 

Rutile, of Pickens District, 79 

Salkehatchie, marls of 239 

Sand bars of the coast, how formed 190 

" " " south Santee river, 191 

" banks, elevation of, above tide, .- 191 

Sand Hills, near Hamburg, 141 

•* " of the coast, 191 

Sandstone, of Horse creek, 142 

" Eocene of Congaree creek, 1 46 

Santee green sand, 133 

*' beds, lowest of the calcareous Eocene, 156 

" marls of- 237 

Sauria, of So. Ca ix 

Savannah river Eocene, - .. 159 

" marls of - 238 

Scales of fishes, order determined by the 30 

Scansores, . , vi 

Scaphites, genus i 34 

Schistoze rock, 85 

Seam, application of the term, , 6 

Secondary period, 48 

" rocks, 103 

" " exposure of, near Darlington 

Court House, 137 

Section, at Aiken, down the inclined plane,. .143 

'^ of the relative position of the rocks 

composing the earth's crust, 53 

Series, application of the term, 8 

Shale of the cretaceous formation, 176 

Shell Bluff, prominent fossils of. 160 

Shepard, Prof C. U. analyses by xxxiv 

Shifts, - 15 

Sigillaria, 38 

Silica fluid, in fossil crab's claw, 148 

Silicified shells, 142. 146 

Silicious clay-bed, distinct from that found 

upon the marl, 152 

" rock, curious stratum, 142 

Silurian strata,, 43 

Silver, 17 

" Bluff Eocene, 141 

Simmons's bluff, noted locality of P. Pliocene, 189 

" " section of. 189 

Siphunculus, .. 33 

Slaty eleavage * 6 

" hornblende, 74 

" mica, — 74 

Smith, Dr. J. L. analyses by xliii 

Snakes, of So. Ca., living, not venomous, ix 

" « a « u venomous,. x 

Soap stone, bed of, Chester, 121 

Soils, classification of ^ 214, 253 

«» analyses " 220. zxxviii 

" power of imbibing moisture, . 215 



Ivi 



INDEX, 



Soils, shrinking of- --. 217 

« of the State 252 

South Island, a strip of sand hills, 192 

Spartanhurg District, geology of . 126 

Species, uncertainty atten^ng the oomparison 

of recent and extinct, 184 

Specific gravity -of soils 215 

Specular iron ore, or red hematite 82 

Spinal column of yertehrata, 1 21 

Spongia class, recent zziii 

Springs, chalybeate, of Abbeville District — 114 

" mineral of the State 291 

Stigmaria, . 38 

Stratification, — -. 6 

Stratified rocks, 5 

" '• primary, 7 

Strawberry ferry fossils, — — 163 

Strike, definition of the term 14 

Sturiones, order of fishes living in So. Ca.... xiii 
Substances composing the crust of the earlh. 2 
Submerged trees, not the result of " subsi- 
dence " — interesting examples 199 

Subsidence of the coast, evidences examined 194 

Subterranean stream at Cave Hall 158 

Succession of organic remains 53 

Suchosaurus cultridens 17 

Sulphuret of iron, 83 

Sulphur, native 93 

Superposition of fossiliferous rooks 41 

Swamps, cypress, how formed 196 

« river *' " 193 

Syenite 4 

« of So. Ca 67 

Synopsis of the organic remains of the Tertia- 
ry of So. Ca. 203 

System, application of the term 8 

Table of the number and distribution of fos- 
sil plants 40 

<< of the superposition of fossiliferous 

rooks 41 

Table Rock 72 

" " disintegration at 73 

" « exfoliation at 74 

Talc 2 

Talcoso slates 9&75 

« " of Edgefield 105 

« « of Newberry 108 

Talco micaceous slates of Lancaster 75 

Temperature below the surface of the earth. 17 

Terebratula, genus 35 

Tertiary Period 50 

« series 139 

'< rocks of So. Ca. composition of 140 

" upper boundary of . 140 

" botanical character of the countrv 140 

^ Fauna, addition to, by Mr. LyelL ... 161 



Tertiary beds, relative positkm in Ais State, 

- (Fig. 31,) ^.... 190 

^ formation, difficulty of distinguishing 

arenaceous beds of 190 

^ formation, synopsis of the organic re- 
mains of So. Ca. 203 

Tetrabranchiata, order 33 

Thecodont, the term 28 

Thermal springs 17 

Three Runs buhrstone 160 

Tidal wave, distance felt from the coast 194 

Tin ^ 17 

Topography of the iron ore region 80 

Totness, silicified shells of 147 

Toxoceras, genus 34 

Trap rocks 4 

« " ofSo. Ca. .^ 65 

" " mineral character 68 

" « of Edgefield District 104 

" dykes of Newberry and Lexington 109 

^ remarkable, in Abbeville District, Cal- 
houn's mills 114 

Triassic System 48 

Trilobites... 32 

Tunicata, class xxii 

Unconformable strata 14 

TJnion District, geology of 118 

Upper Districts « « 104 

Vance's Ferry, noble section exposed at 157 

Vanuxem's Report, extracts from xxxi 

Yasculares. 37 and 38 

Vegetable remains, fossil in Eocene clay. 150 

^ mould, treatment of, to fit it for ag- 
ricultural use 221 

Veins, metalliferous ' 15 

Vertebra, description of a 21 

Vertebrata - .- 21 

Vertebrated animals of So. Ca. i 

Vermes class, living species in So. Ca. rviii 

Volcanic action, as defined by Humboldt, 11 

Volcanoes, 12 

Waccamaw fossils, 174 

Wadmalaw sound, Post Pliocene of 1 89 

Wealden group, 49 

Wells ^ 246 

Wheat soil, analysis of a good 221 

Whin, 4 

Whitewater falls, 72 

Whetstones, 1 291 

Winds, effects of prevailing 192 

^ of harbor of Charleston, xxv. xxx 

York District, geology of--— 123 

Zeuglodon, lowest stratum in which found.. 160 
<' noted locality at Greer's landing. 166 

Zinc, ^, 17 

Zoophytic animals living in So. Ca.. xxii 



ERRATA. 



the reference to the figures should be reversed, and numbered from 4 to 1. 

line 34, for Placoids nad Oanmds. 

8th line from the^ttom, read Ammia argerUaria, 

9 th line from the bottom, read ThirrUella, 

4th line from the bottom, read IHcotyledamms, 

TUi line, lead PeOunciUus, 

8th line, retd papiUatus, 

ISthlinfl^iMul^zMa. 

BSd line, read peftmliSf 

SSd line, read andHaina, 

82d line, read Conns savridem, 

Ith line, read Gryphaa. 

96th line, read mnUOm. 

Hh line read NicoUeUi. / 

»th lino, read Bucdryum. ▼ . 

1 0th line from bottom, read ineumbens, 

kh line from bottom, read catUigua. 

.3th line, read Creptdtda. 

3th line, read payUkUus, 

7th line, read ^i/«s. ♦ •* 

d Line from bottom, read TWina, > 

th line, read qiuidricosUUus, 

th line, read trilineala. 

5th line, read caudata, * 

Sth line, read mdUta. 

I the foot note, first line, read " are n^ identical.'' 

IN INDEX. • ' 

9ceraSf instead of Andyoceras. Read OotdopkoHSf instead of Gonipholis. 

^ptera, " Cherroptera. " Pol^iwia, " Polyiyda. 

nchiata^ " Debranchiata. " Rumkumtia, " Rumonantia. 
rledonous, " Dicotyldonous. 
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